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Editor 
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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers — 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SO), 
George Misic (KE8RN), Phillip Legate (ACQOB) 


Editor’s Comments 


Electrical Safety 

In a spare room where I have my shack and my 
radio shop equipment, there isa small air compressor 
under the bench that is so useful in radio work. I’ve 
always kept it plugged into the wall AC outletand __7 1.7m 
turned it on-and-off with a switch on the 


compressors deck. One day while I was working 
back there, I heard a “pop” anda sizzling noise. Immediately the room quickly filled 
with the acrid smoke that only comes from a short in electrical equipment. I quickly 
reached down and pulled the plug. It turns out that the compressor’s power switch 
shorted out with no advance warning. Looking at the compressor closely, I noticed that 
it was imported from that large Asian country and has no UL safety approval stamp. 
If this had happened in the middle of the night, or while we were away, it could easily 
have started a fire. So, from now on | unplug everything around the house that’s not 
in use, including those ubiquitous “wall wart” transformers. I have heard reports of fires 
starting from many household appliances that are plugged in but in the “off” position, 
and I’m sure this is why. I hope my experience saves someone else from a needless fire. 
26th Anniversary Issue 

Id like to start featuring XYLs or YLs on the annual May cover, such as Caitlin 
Halverson on this month’s cover. This would be a nice way to celebrate Mother’s Day, 
so please consider sending in photos for next year’s May edition! 


73, Keep Those Filaments Lit! NODMS 
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Cover: Caitlin Halverson is back five years later for our 26" anniversary 
cover. Caitlin, who is the daughter of Gary, KGGLH, originally appeared 


on our May 2010 cover. This time, the rig has changed to the Collins S- 
Line (along with her hair color). 


How to “Dismantle” a BC-191/375 Transmitter 


By Mike Murphy, WU2D 
38 North Reading Street 
Manchester, NH 03104 
mjmurphy45@comcast.net 


Don’t worry; weare not going to literally 
dismantle a BC-375 transmitter! There has 
been plenty of that activity over the last 75 
years. I simply want to go over the circuit 
and explore the mythology surrounding 
this, the most famous of all WWII bomber 
transmitters. 

Truthfully, along with a few specially 
selected “I would not touch that set witha 
10 foot pole” cases, this radio was both a 
late comer to my shack collection, and really 
notsomething that I consciously ever sought 
to own. Butafter hearing more and more of 
them on the air and having one falling into 
my lap, I could no longer ignore the thing. 
Here is my premise: That with a minimum 
of modification and effort, the BC191/ 
375 can be made stable enough to operate 
on the ham bands and produce good quality 
audio on AM with a minimum of FM 
“wobulation.” 

First ofall, have you seen the sets showing 
up lately at hamfests that have had all of 
their tubes stripped for sale to the audio 
crowd? I want to cover the process of 
obtaining those 211s at reasonable prices 
or possibly replacing them with suitable 
substitutes. But first we have to doa little 
BC-375 history homework. 

BC-375 History 

The origin of the BC-191/375 dates 
back to the late 1920s when a contract for 
an ultra-lightweight, long range transmitter 
was put out specifically for the new US Air 
Mail service. The Air Mail Act of 1925, also 
called the Kelly Act, authorized the 


awarding of government mail contracts to 
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private carriers. This wasa big deal. Carrying 
mail was a new way for fledgling airlines to 
bolster their fleet with a secondary source 
of income. The Trimotor, Electra, and 
Catalina planes of the 1930s would need a 
dependable and mass-producible radio for 
handling these new long haul mail routes. 

Pulling off the design would be no small 
task for the General Electric Company. 
Their packaging 


revolutionary in its extensive use of 


approach was 


aluminum to achieve light weight while 
delivering the ruggedness and anti- 
vibration features required for airborne 
operation. Another goal GE had was to 
deliver more reliability and compactness 
than the equivalent ground equipment of 
the day. The key design techniques that 
produced high reliability in this set are still 
practiced today. That is; toimprove MTBF 
(mean time before failure) you simply reduce 
the overall part count, select excellent parts, 
operate those parts at a fraction of their 
specifications, and finally, eliminate 
bandswitching complexity. That last 
technique was accomplished by utilizing 
dedicated plug-in tuning units (TUs). 

Per the AAF, “Designed in about 1932 
asacommercial set called the RT-76-A, GE 
subsequently adapted [the design] to 
military specifications circa 1935 in the 
form of the [12 VDC] BC-AA-191. The 
BC-375 was a 28 VDC evolution of that 
first set, and continued to use the ancient 
[by 1941] Type 211 triode as push-pull 
modulator, M.O. [Master Oscillator], and 
Power amplifier.” 

Anyone familiar with World War II radio 
equipment would tell you the BC-375E 
seems out of place when compared to more 
“modern” equipment such as the SCR- 
274N / ARC-5 transmitter with a direct 
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Figure 1: The General Electric RT-76A is on the left and the BC-191 is on the 
right. This comparison shows how the mail plane’s radio that used plug-in 
drawers was militarized. Obviously, many metering and antenna tuning 
features were added. This is similar to the HRO with its plug-in drawers. Is 


it possible the RT-76 might have started this idea? 


frequency dial VFO or ART-13 with auto 
tune functionality. The BC-375E required 
a separate drawer (one of seven) fora specific 
frequency range and then the operator had 
to set several knobs to select a specific 
frequency from the calibration tag. The 
MOPA (Master Oscillator 
Amplifier) design for the RF section looks 
like something out of a 1928 ARRL 
handbook. The BC-375E was preceded 
by the BC-375D (pre-Dec 7, 1941). The 
BC-191 appears to have preceded the BC- 
375 by a couple of years. The BC-375E 


was commonly found on aircraft such as 


Power 


SCR-177-B | BC-191 


S 
SCR-193 


| 
BC-314 
[Ground | SCRISEA [BCT _ [wea *d 
or OO 
Zeit aol Sak bia he 


the B-17, B-24, B-25, B-26 and the early 
B-29 (VE2GCE). 

I should note that the BC-191 is 12 
VDC powered and it was used on aircraft 
such as the famous C-47 transport. It was 
the main transmitter in the C-47 transport 
that was initially 12 VDC (the later Navy 
C-47A was 24 VDC), and it was also used 
in many army ground setups and in vehicles. 
Hundreds of thousands 
manufactured by the war’s end, and the 
government paid $1800.00 for the set in 
1941, together with its tuning drawers, 
spares, cables and dynamotor. That is the 


were 


Table 1: Transmitter comparisons showing the application, installation 
designator, typical receiver, and their various nominal power output-per- 


mode for CW, modulated CW or AM. 
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BC-375 GE MOPA TRANSMITTER 


The most famous of all surplus transmitters. Was used 
by the Army bombers und ground stations during the 
War. Frequency range is covered by means of plug-in 
tuning units as shown below. Tach tuning unit ie its 
own oscillutor and power amplifier coils and condensers. 
and antenna tuning circuits all designed to operate at top 
efliciency within its particular frequency range. Transmit- 
ter and sccessories are finished in black crackle, and the 
millinmmeter, voltmeter, and RF ammeter are mounted 
on tke front panel. Frequency Range: 200-500 Kc. and 
1500-12,500 Ke. (Will operate on 10 and 20 meter band 
with slight modification). Oscillator: selfexcited, thermo- 
compensated, and hand calibrated. Power Amplifier: 
neutralized class ‘‘C" stage, using 211 tube, and equipped 
with antenna coupling circuit which matches practically 
any length anteona. Modulator: Clauss 'B’'—uses two 
211 tubes. Power Supply: Dynamotor which furnishes 
1000 V. st 350 Ma. Conversion instructions and diagram 


The usual reliable distances 
were 250 miles on voice, 500 
miles on tone and 750 miles on 
CW. When was the liaison 
transmitter actually used during 
operations such as a bombing 
run into enemy territory? 
Preferably never. When it was 
used, any transmissions were 
limited to simple Q signals and 
number groups to signify 
trouble like having to ditch or 
the desperate need for a 
navigational aid. Otherwise 
Army SOP (standard operating 
procedure) was absolute radio 
silence. I had this concept rather 
forcefully introduced to me by 
a B-17 bomber pilot who visited 
our Lions Club several years 
ago. He was shot down on his 


for 110 V. AC furnisbed upon request for $1.60. 
PRICES: As follows— 


first mission in 1943 along with 
9 other planes in his group, and 


Sm ae Le cs Raine gabe an, $12.50 ade i 

uning units TU-5B, TU-6B, ° j-SB, TU-9B | 

TU-10B, TU-26B, choice ...-....... eee $2.56 ehadia longs 
Dyna motor PE-73O1 sao Spas ath es | $3.95 camp until the war’s end. He 
Antenna tuning unit (BC-306A)..........2..- eee $4.95 


said that all pilots were trained 


Figure 2: In this typical late 1940’s surplus ad, 
the BC-375 sold for $12.50 with the accessories 


all selling for less than $5.00. 


equivalent of $29,000 in 2015 dollars, 
adjusting for inflation. The range of 
frequencies was from 200 kHz to 500 kHz 
and from 1500 kHz up to 12500 kHz 
using the seven tuning units supplied with 
the set. 
Wartime Use 

By consulting the Army manuals, you 
will find out that these sets were the main 
liaison transmitters installed into the 
bombers and transports from the period 
before hostilities in the late 1930s and all 
through WWII. Technically, the liaison 
transmitter was used for longer range ship- 


to-base or ship-to-ground communication. 
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to notallow radio transmission, 
even during attack by fighters 
or during flak, because the 
German RDF (radio direction 
finding) was so effective, you simply could 
not take the chance. Eventually, German 
radar made this precaution somewhat moot. 
One can see why VHF sets like the SCR- 
522 became so important later in the war 
when long range fighter cover became 
possible. 
The Circuit 

It is worth looking at the original RT-76- 
A schematic in figure 3 to get a sense of the 
circuit. The BC-AA-191, and later the BC- 
191 and BC-375, are both simply 
militarized versions of this exact 
architecture. ; 

That earlier crack about the 1928 
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Microphone 


Figure 3: RT-76A Circuit Diagram, Circa 1930 


handbook is not so far-fetched. Starting at 
the upper left we have a classic series-fed 
Hartley oscillator. Most hams had 
abandoned series feed by 1929 in favor of 
the shunt-fed “Hull Harley” configuration 
that used a choke and capacitor to allow the 
tank to be at @ VDC. The reason for 
grounded center-tap topology here lies with 
the neutralization method. Notice that the 
B+ feed at the center tap is bypassed to 
ground. This sets up a convenient phase 
reversal above and below the tap point. 
The power amplifier stage can be driven 
directly on one side and the neutralization 
can be similarly connected directly on the 
other in anti-phase, thus setting up a bridge 
circuit. This isa very simple and clever form 
of Rice (grid) neutralization. The tap point 
also controls the impedance and drive into 
the PA. 

The power amplifier is a straightforward 
mid-1920’s design; a neutralized Class-C 
operated triode with a tank and a link 
coupled output. 


The modulator is also very conventional, 
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a Class-A, type-10 speech amplifier is driven 
froma I-17 carbon microphone that is 1 2- 
volt biased and stepped up bya transformer. 
This in turn drives the grids of the 211 
Class-B modulators through a driver 
transformer. The modulation transformer 
impedance match 1s roughly 1:1 since the 
modulators and final tube areonacommon 
1000-volt supply. 

Next let’s look at the power supply 
situation. Another way to achieve high 
reliability and less weight is to reduce the 
number of power supplies required for the 
set. The transmitter requires only two 
sources of power; DC (or optional AC on 
ground setups) for the filaments and 1000 
VDC for everything else off of the PE-73 
dynamotor. Power was delivered by the 
aircraft or ground vehicle generator and 
battery. All four of the 211 tubes share the 
same 1000 volts on their plates. The little 
type 10 speech amplifier has a 33-k dropping 
resistor made of 3 massive power resistors in 
series, to take the 1000 volts down to 
something more reasonable like 400 VDC 
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for its plate. Everything is metered witha 
milliammeter in the negative lead of the 
power supply. This turns out to be quite 
clever since you can set the bias levels, dip 
and load the final, and observe upward 
modulation, all with one meter, see figure 
4. The filament has its own dedicated 
meter that is used for load balancing 
between the RF and modulator sections. 
This balancing act is accomplished with a 
giant tapped-dogbone resistor used to set 
the filaments when you install the set into 
a variety of different vehicles and 
installations and when you switch from 
AM to CW. 

In a demonstration of modern 1920's 
technique, the designers decided to employ 
erid-block keying for all modes. This very 
early implementation greatly reduced the 
arcing situation on the relay and cut off the 
audio stages, along with the RF stages on 
key up, thus saving power and heat. But 
where does one get -200 VDC for cutoff 
bias without an actual bias supply? This is 


about what you need to cut off 211 tubes 
with 1000 volts on the plates. 
Single-Supply Grid-Blocked Keying 
Scheme 

To understand this trick, notice how the 
1000-VDC power is applied in the circuit 
in figure 5. The negative or the return lead 
is not connected to ground; it is connected 
to the grid-bias points on all stages anda 
resistor (R1) is connected from there to 
ground. This artificially makes the grids 
more negative than ground, which is where 
all of the filaments are referenced to. A 
voltage divider sets up the negative voltage 
to be about 1/5 of the total supply voltage. 
All stages are cut-off with zero current 
flowing. The keying relay is connected 
directly across R1. When R1 is shorted out 
by the relay, suddenly the safety bias is 
removed and the grid leak resistor R4, and 
the series combination of R5, R6, and R7, 
automatically deliver operating bias for the 
RE stages. The safety bias is also removed 
from the modulators. But how are the 
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Figure 4: RF and High Voltage Schematic of the BC-191 
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modulators biased for normal operation? In 
another clever design, two potentiometers 
are put in the PA stage’s grid-leak path. At 
around 10-k total, the grid leak for the 211 
PA would be around -150 VDC. About 
negative 70 volts are required to bias the 
modulators to Class B, so they just picked 
it off the potentiometer! To adjust the 
Class-B resting current in the 211s, you 
adjust the potentiometer until 20 moremA 
flows in the AM mode than the dipped CW 
value. The speech amplifier is actually biased 
to Class A, with a few volts using a separate 
potentiometer for it in series below the first. 
Wow- that is the first time I have ever seen 
an RF stage’s grid leak also bias the 
modulator stages! 

There is bound to bea price for all of this 
1920’s simplicity. First ofall, a self-excited 
power oscillator with 1000 volts on its 


plate is a questionable VFO approach! 


Certainly the 211 PA needs some serious 
erid drive, actually 10 to 15 mA, but this 
is a brutal way to get it. Excessive tank 
current and thermal heating in the tube 
can produce some stability issues. And 
having all stages sharing the 1000 volts 
certainly causes some pushing; a frequency 
change related to an oscillator’s supply 
voltage variation caused by another stage 
affecting the power rail (like, for instance, 
the modulators?). 
Operation Stock 

There are groups of hams and military 
equipment restorers around the globe who 
routinely operate this set as designed with 
all accessories. The connectors are readily 
available surplus for between 12 and 20 
dollars each. If you follow their advice and 
make doubly sure that you have a stiff 28 
VDC supply (or 14 volts in the case of the 
‘191), youcan operate the set on the air, at 


leaston 160M and 80M 
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Figure 5: BC-191 Bias Supply Schematic 
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AM, quite effectively. 
The output network is 
best operated into 50 
ohm coax in the series- 


L, series-C configuration 
(Control “N,” Position 
2) eetivat 
et excellent signal filtering 
beyond the _ link- 
coupled output. In my 
set I have the inductive 
tuning (Control M) at 
“15” for 80 meters and 
at “5” for 40 meters, and 
the series C (Control 
PO G)atieoarand esd 
respectively. You will not 
be winning any audio 
quality contests and CW 
is decidedly out unless 
you want some “OO” 


provides 


BIAS 


800V 


+1000 V 


wallpaper, but it will 


May 2015 y/ 


transmit AM at around 60-70 watts output 
with decent modulation. The antenna 
current meter will come off the peg witha 
50-ohm match but do not expect it to be 
of much value at that impedance. Beyond 
AM, the set is a noted FM source and there 
are all kinds of tricks to try for eliminating 
the FM-ing problem. One approach is to 
tune the set up and rock the neutralization 
capacitor for minimum demodulated audio 
in the FM mode witha 1-kHz tone into the 
mic jack. This is best done with a receiver 
capable of NBFM mode, which can tune 
HF, and you listen for a null in the 
demodulated FM. The set can do more 
power out, even as much as 70 watts, but 
the modulation percentage drops off. The 
wide military receivers like the BC-342 
and 348 and Command receivers do fine 
with the signal, butan R-390A in the 4-kc 
position will have little to go on. I run with 
an AC supply. My homebrew 1000-volt 
AC power supply isa serious well regulated 


Figure 6: This photo was taken when the BC-191 was lit up the first time! 
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affair that can do 500 mA easily and the 12 
volt is solid at 20 amps. 
211 Tubes 

Let’s face the fact that unless you 
squirreled away a bunch of surplus VT-4C 
tubes, your chances of finding those guys 
again for the 75 cents to 2 dollars each you 
paid in the 1970s and ‘80s are long gone. 
The 211 and its entire kin are directly 
heated thoriated-tungsten, low-mu power 
triodes sometimes called “50-watters” 
because of their plate dissipation. They 
have a mu, or amplification factor, of 12 
and it takes a hefty 10 volts at 3.25 amps 
just to light them up. They represent the 
standard of high-performance, mid-1920’s 
radio transmitter and entertainment power 
amplifier tubes much like the 807 and 6L6 
that followed in later decades. They are so 
rugged that they were used for mains and 
HV rectifiers by connecting the grid to the 
plate, back when tube rectifiers were not 


yet generally available for high voltage. A 
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pair of these would produce 100 watts of 
sound for all of those early theaters playing 
talkies and in large buildings with public 
address systems. They have again become 
popular with Hi-Fi enthusiasts, with 
production resuming after a hiatus ofsome 
75 years. At this rate they may never go 
away. And did I mention that they are 
rugged? 

The good news is that 211s can now be 
had for very reasonable prices; tested, with 
a warranty, and new in-the-box. And by 
reasonable, I mean 50 to 60 dollars each. I 
ordered some from the Chinese Shu Guang 
factory, and what showed up after a few 
weeks were pretty nice bottles. Beautiful 
heavy cardboard boxes with cut foam 
protection and excellent construction and 
finish on the tube, with thick glass, fine 
bases and rugged internal elements. Like 
Western Electric, Shu Guang’s 211 
assembly is definitely “in control,” as 
engineers like to say on the production line. 
Thank the audio crowd for this. 

“But lam too cheap and do not wish to 
unbalance the trade deficit with China any 
further on principal.” OKI get it. So what 
more common and inexpensive tube could 
you replace them with that would at least 
get your BC-375 on the air? That was the 
question I posed to my buddy Steve Russell, 
WAI1HUD. Steve initially blurted out 
“811As” but then he quickly corrected 
himself, saying “no too much gain; you 
need 812As, my friend.” The 812A has a 
6.3-volt, 4-amp filament and an 
amplification factor of 29. This is more 
gain than the 211, but not as high as the 
811A at 160. Without messy modifications, 
the only real choice is to utilize tube socket 
adapters. We have to converta4-pin, jumbo 
bayonet to a standard 4-pin-plus a plate 
cap setup. You can get the tube bases new 
from China or recycle them from bad tubes. 
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The idea here is to add enough resistance to 
simulate a 10-volt, 3.25-amp tube with a 
6.3-volt, 4-amp tube. Let’s say we made a 
socket adapter consisting ofa jumbo base, 
a 4-pin ceramic socket, a plate large enough 
to mounta power resistor and a plate lead 
and cap. It would look something like this: 


PARASITIC 
SUPPRESSOR 


DROPPING 
0 RESISTOR 


Figure 7: The 812A-to-Jumbo Tube 
Socket Adapter 


Figure 8: The installed tube and its 


new adapter are shown in use. 
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The wiring in the BC-191 and BC-375 
is more than adequate to handle the added 
filament current of 812As. The ‘191 is set 
up with all tubes in parallel and the “375 in 
series-parallel. So in both units, the filament 
voltage must be dropped to work with 
812As. With the BC-375, the two 10-volt 
tubes are run in series so they were, worst- 
case, dropping from 28 VDC to 20 VDC, 
which is 8V X 3.25A = 26 watts, and you 
double this to 52 watts for AM. No wonder 
that dogbone resistor is so big. With 812As 
we would have to drop from 28 VDC to 
12.6 VDC at 4 amps, which is 125 watts, 
“woof.” So, figuring the existing dogbone 
could handle the same 52 watts, our resistors 
would have to handle about 18 watts each. 
This may be feasible, but I really think that 
to use 812As in a BC-375 you really have 
no choice but to rewire the filaments and 
run the set with the 4 tubes in series with 
all tubes lit and bypass each socket with 
pairs of capacitors. 

With the BC-191, getting from 12 VDC 
down to 6.3 VDC, is more feasible and you 
would need a pair of 12-volt, 6.3-volt at 8 
amps, or approximately 0.75 ohm resistors. 
The existing dogbone dual resistor up on 
top takes up to 14.2 volts down to 10 volts 
at 6.5 amps that equals 0.65 ohms, and it 
should drop a little more at 8 amps. So 
really all we need isa0.25 to 0.35-ohm, 25- 
watt resistor added in series to each side tap 
of the dogbone, one for the RF side and one 
for the modulator side (independently 
adjustable by design in this set). You would 
not actually need any resistors at the tube 
sockets. If you do mount the resistors 
somewhere up top, the type-10 speech 
amplifier will now be starving for filament 
voltage, so one of its dropping resistors 
should be jumpered out and the other 
adjusted. Then you adjust the jumpers on 
the upper dogbone on both sides until you 


have proper voltage on all filaments. The 
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manual goes through this adjustment 
technique in detail. 

This where you ask about the type 10 
tube and what tube could replace it? The 
801A is a great replacement but that tube 
is also hard to find. A triode connected 6L6 
of any flavor with a tube socket adapter 
would bea good choice and you would get 
more gain. [he filament-dropping resistors 
for the speech amplifier are easy to play 
with since they are the only smaller 
wirewounds on the rear of the set when you 
remove the cover. Most folks just drive the 
input transformer externally witha preamp. 

But my approach at replacing the tubes 
was more elegant (so I thought). This is 
where you learn something from the set 
you are given. In my case I obtained a very 
beat up example of a BC-191F. All the 
tubes and most covers were missing and 
some conversion “artist” had replaced the 
211 oscillator socket with an aluminum 
plate outfitted with a ceramic 5-pin socket 
and a BC-G610 sized crystal socket. 
Prominently scratched into the aluminum, 
was the number 814. This guy was a 
genius! The 814 has the exact filament 
voltage and current requirements asa 211! 
And he had figured out a way to make the 
814 pentode into a crystal oscillator. It 
actually was quite an impressive conversion 
and after hearing of other folks running 
into this modification themselves, I now 
am convinced that this was a known 
approach to taming the set, possibly for 
Civil Air Patrol or MARS work. I suppose 
it could also have been a Novice conversion. 

BC-191 Replacement Crystal 
Oscillator Stage 

So, my initial brilliant idea was to simply 
run the 814s as triodes. This sounded good 
until I read Don’s, (K4KYV) cautionary 
comments on-line, that a triode-connected 
tube is only as good as its screen voltage 


rating that, in the case of the 814, is only 
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Figure X: The Replacement 814 Oscillator Stage 


400 VDCICAS. So unless I wanted to try 
to run the whole thing on 400 volts instead 
of 1000, and make the least efficient 25- 
watter ever, the triode connection idea was 
out. Note that the venerable 813 also has 
the same 10-volt filament voltage but 
requires 5 amps. The 813 has a screen 
voltage of 1100, making it a good choice 
for triode connection. I did not go there 
because I thought that more than 20 amps 
for filaments seemed a bit much, but I 
suppose this is another viable idea; change 
the sockets and run triode-connected 8 13s. 
_ The Road Down 

“Tam going to solve that FM-ing problem. 
Actually, lam also going to make the thing 
do clean CW while I am at it.” Such bold 
words were spoken by yours truly on the 
Old Military Radio Net on a wintery 
Saturday morning on 3885 kHz at 0530 
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EST. If I had only known then what I was 
up against... at least I did one thing right; 
I made sure I did not mess with the 
modulators and stuck with the 211s in 
there! 

OK, now it was time to investigate how 
to get at the tube socket area and see what 
was going on with the modifications. I 
could see a bunch of vintage tacked-on 
components around the crystal oscillator 
tube socket. The relay had been completely 
removed and the RF cage had been rewired 
and it looked like some filament rewiring 
had been done too. There was serious work 


ahead. 


[Editor’s Note: Part 2 appears next month 
in ER #313. References are at the end of 
Dact 24 | 
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A Compact Transmit-Receive Audio Monitor 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


[ve designed and built numerous projects 
both simple and complex. This monitor 
project rates high on my list of simple 
favorites. It is easy to construct with common 
parts that are inexpensive and readily 
available. Best of all is the functionality that 
provides automatic switching between 
transmitted and received audio. It will work 
with AM carrier power levels from 5 to 350 
watts. 

The monitor is built into a small 


aluminum box measuring 1.5"x2" x4". It 


is powered by a 9 volt battery with a 3.5- 
mA load with S1 closed. The input RF 
attenuator is comprised ofa 10-k, 10-watt 
wirewound resistor and a miniature 500- 
ohm pot. The drawing calls fora 10K-ohm 
- 5 watt resistor but I only had a 10 watt 
unit. 7 

There are two ways to connect to the RF 
line. One is shown as a single point 
connection. The other method is to install 
two SO-239 connectors with a bus wire 
connecting their centers thus allowing the 
RF to flow through the monitor. The top 
of the 10-k resistor would then tap the bus 
wire. 

The RF gain control is wired for 
minimum gain in the CCW position. This 


Figure 1: The monitor is connected to the RF output from the 815 
transmitter using a T connector and a male-to-male adaptor. The monitor’s 


small size is clearly evident. 
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position is labeled QRO on the unit. 
Actually full CCW would cut off the signal 
so near full CCW is the lowest usable 
position for the wiper arm. A small 50-ohm 
resistor connected from the bottom of the 
pot to ground would solve this issue. With 
the wiper arm at the full CW (QRP) 
position, the RF signal is developed across 
500 ohms. 

The 1N34 diode detector is hefty 
enough to support the low forward current 
and PRV conditions that exist in this circuit. 
The 10-k resistor, 500-ohm potand diode 
are fully enclosed thus isolated from the 
audio circuitry. This was done mainly due 
to the wire-wound 10-k resistor. This 
resistor will act like a coil and radiate RF 
especially at the higher levels. 

Calculations show the following: Witha 
5 watt RF carrier the level is 0.7 volts 
available at the RF gain’s wiper arm. A 100 
watt carrier yields 3.3 volts anda 350 watt 
carrier yields 6.2 volts. These are maximum 
values with the wiper arm in the full QRP 
position. In all cases these levels are greater 
than the input requirements for the LM- 
386. The appropriate input level for the 
LM-386 will be achieved by adjusting 


both the RF and AF gain controls. 

The audio circuitry is mounted to a 
section of Radio Shack PC board # 276- 
159. Small shielded cable was used to 
connect the feed through capacitor to the 
AF Gain control and back to the amplifier’s 
input. This was done to avoid any 
oscillation due to the placement of the gain 
control. The LM-386 is set up fora gain of 
50. The actual measured voltage gain was 
41.3. The LM-386 requires very little input 
voltage. Bench testing showed the input 
max is 5}0-mV fora pure sine wave output. 
Wher more than 50-mV is applied the 
output will start to “flat top” on both the 
positive and negative peaks. 

Some LM-386 trivia may be of interest. 
This little device is packaged in a dual in- 
line package (DIP). It has eight external 
leads. I like to use a socket. Sockets avoid 
excess heat because the DIP is not soldered 
directly to a PC board. The amplifier 
contains 10 transistors, 7 resistors and 3 
diodes. All this is contained ona very small 
silicon chip. The chip is connected to the 
eight external package leads with 0.001" 
gold wires. The chip size is approximately 
0.050" square. Some of this information is 
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Figure 2: The drawing shows the external T connector for single point RF 
pickup. The shield with a feed-thru capacitor gives added RF protection from 
the wirewound 10k resistor. The LM-386 is set up for a gain off 50 with 


miniature coax used on the input. 
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from memory. Investigating the internal 
structures of integrated circuits was part of 
my job years ago. The chip size was 
contributed by Dave Ishmael (WA6VVL), 
who dissected one device and made the 
measurement. 

This circuit is designed to work with low 
impedance headphones. Both 16-ohm and 
8-ohm headphones were used and worked 
fine. | know many operators don’t like to 
use headphones and using a speaker may 
cause unwanted feedback. As astickler for 
transmitting good audio | always havea set 
connected to my ears when operating AM 
and even for CW. 

There are two ways to connect the audio 
line from the LM-386 output to the phone 
jack of a receiver. One is shown where a 
separate shielded cable is brought through 
a grommet, terminated with the proper 
jack, and plugged into the receiver. The 
other method is to usea phone plug adaptor. 
These are rare and will accept both the 
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all the space. The shield is made to fit 
tight against the three sides of the lid when attached. The audio amplifier and 
other passive parts are mounted to a section of Radio Shack PC board. 


headphones jack and a phone jack that 
connects to the receiver. The second 
method is cleaner and one less hole is drilled 
in the aluminum box. 

This audio monitor has found a 
permanent home connected to my 815 
transmitter and HQ-129X receiver. I also 
use a two channel O-scope for monitoring 
the transmitted and received signals. I know 
many hams use an O- scope and some use 
analog modulation monitors but when it 
comes to hearing what your audio sounds 
like, headphones can’t be beat. 
References: 

1. Tom Marcellino, W3BYM, Tx-Rx 
Audio Monitor, ER # 147, August 2001 

2. Tom Marcellino, W3BYM, 
Workbench Audio Monitor, ER #181, 
June 2004 

3. National Semiconductor, LM-386 
Low Voltage Power Amplifier Data Sheet, 
August 2000 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 ke 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
ke starting @ 2000 CST, or 6200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1IJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to check 


in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader's Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. OSX L LYN), or Adolph (WASIGG) or Vince BPS 
New VSSB web site:_http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KG6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 


Electric Radio #312 May 2015 15 


a 


. 


The 3-in-1 HF Antenna 


By Dale Bowen, W8SHR 
4805 McConnell East Road 
Southington, OH 

44470 


Over the years I have used 1-¥2 wave 
length coax-fed dipoles on both 75 and 40 
meters. This type ofantenna exhibits a few 
dB of gain on both transmit and receive 
and is a good match for 50-ohm coax. I 
wish I had the room to put one up for 160 
meters, but I don’t. I had to settle for a - 
wave dipole on that band. Out on the 
WS8SHR antenna farm, all the HF antennas 
are hung from trees with various lengths of 
coax entering the shack sitting way out in 
the field. Problems exist with this situation 
as many of you well know. Wind, ice, 
broken rope, snapped wire and a cracked 
insulator have all taken their toll. The 70 
pound straight fiberglass bow that I used to 
shoot arrows over the trees also broke. I now 
know not to leave it strung. 

To solve this problem, I came up with 
“plan A.” Plan A was to support the center 
of the antenna from my 50-foot tower at 
the back of the shack and put two additional 
30-foor towers out in the field for the 


antenna ends. The rest of the plan was to 
feed all three fanned-out antennas with a 
single piece of 50-ohm coax. The first 
phase of this project was to attach the 
center of the antenna to the top of the tower 
so is could be lowered to the ground for 
trimming. This was nota problem since the 
entire tower could be lowered by the use of 
a winch. The real problem is, I don’t like 
pulleys. More than once I have gotten the 
rope jammed between the wheel and the 
housing. I always forget to stand 
perpendicular to the pulley when I pullon 
the rope. I solved this problem by using a 
ceramic insulator, the kind used to attach 
the electric line to your house. Several years 
ago I found two insulators ata flea market 
with 4-20 threads on the ends. I haven't 
seen any like this since. | mounted both 
insulators on a piece of angle iron and 
attached it to the top of the tower with U- 
bolts. One insulator was for the new antenna 
and the other one was for a future antenna. 
Ropes were then installed in a continuous 
loop thru the insulators back to the base of 
the tower. By doing this you don’t end up 
with a pile of rope at your feet when the 
antenna is up. The rope can then be tied to 


50° 


Rope 


50 Ohm Coax to Station 


Figure 1: 75 and 40-meter 1-% Wave Dipoles 


16 Electric Radio #312 


May 2015 


= Center Feed 1/2 Wave Dipole 


Off-Center Feed 1/2 Wave Dipole 


Figure 2: SWR Curve for the 160- 
Meter '42-Wave Dipole 


a cross member on the tower. 

The two towers for the field consisted of 
a hinged base, two sections, anda 10-foot 
pipe foreach. Since I couldn’t find insulators 
with 4-20 threads on the ends, I had to 
settle for lag screws. I drilled a hole thru the 
top of each pipe and mounted the insulators 
by cross threading a 3/8 nut on the end of 
the lag screws. I know this isn’t the correct 
way to do it, but it worked. Continuous 
loops of rope were then installed and the 
towers were planted in the field. 

Now I was ready to start the antenna 
construction. I started with the longest 
antenna first, the 1-2 wave dipole for 75 
meters. It was real easy to lower to the 
ground and trim. I got it to resonate at 
3880 kc so then I installed the next longest 
antenna, the half-wave dipole for 160 
meters. I trimmed it for 1880 kcand went 
back and checked resonates on 75 meters. 
It was off! So I trimmed 75 again only to 
find 160 off. I felt like a dog chasing his tail, 
so I scrapped plan A before I put up the 
third antenna. I do know that if the three 
antennas weren t parallel to each other it 
works. I-did that on 10,15 and 20 meters 
years ago and got the frequencies I wanted. 
It did resonate on both bands, but not in 
both AM windowsas planned, so I went to 
plan B. 


Plan B was to have one antenna broken 
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up with insulators and jumpers as shown in 
figure 1. I started out with just the antennas 
on 75 and 40 meters because the 160 meter 
dipole was still up in the trees. Leaving 
extra wire, I trimmed the 40 meter antenna 
to 7290 kcand installed solid copper 
alligator clips on the wires dangling from 
points A and B. You need to use solid 
copper alligator clips because cheap plated 
ones will rust. Connecting points A & B 
now gives me the 75 meter antenna. Next, 
I trimmed this antenna to 3880 kc and 
checked the SWR on both bands. SWR at 
7290 was 1.2:1 with 3880 showing 1.1:1 
on my antenna analyzer. 

Finally the wind took the 160 meter 
antenna down so | had to incorporate it 
into the new antenna with additional 
jumpers. This is not shown in figure 1— for 
a good reason. Performance was not what I 
expected because it had a lower SWR when 
it was up high in the trees. The SWR curve 
is show as a dotted line in figure 2. It 
worked so-so and I lived with it last winter. 

This winter I was determined to do 
something about it. I was looking at the 
design and for some unknown reason added 
the 181 feet from the 75 meter antenna to 
the 96 foot of the 40 meter side and came 
up with 277 feet of wire. This was very 
close to the 249 feet of wire required fora 
Yy-wave, 160-meter dipole. So, just for my 
own curiosity, I connected point A on the 
antenna and left point 8 open to see what 
I got on my antenna analyzer. To my 
surprise the antenna resonated at 1900 kc 
with a 1:1 SWR! I then plotted the SWR 
curve show with the solid line in figure 2. 
Now I'm really happy with the antenna, 
not only dol havealowSWR but [also have 
three times the bandwidth! This means | 
can now operate the other 160 meter AM 
window (1980 kc) withalow SWRand no 
tuner! 

Just one final note if you want to try out 
this antenna. Hook up the short end of the 
antenna to the center wire of the coax for 
160 meters. It doesn’t work in reverse. 
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A Very Special AN/PRC-1 


By Mike Katzdorn, KB3LFX 
8909 Alliston Hollow Way 
Gaithersburg, MD 20879 
oldradio@rcn.com 


The AN/PRC-1 isatwo tube transmitter 
and five tube receiver squeezed into a rather 
typical looking, but beefed up, 1940's 
suitcase. A clearly first-run TM 11-638 is 
dated October of 1944, so these radios 
were probably manufactured in late ’44 
through early ’45, most likely for the Army’s 
Military Intelligence (MI) service and/or 
the Office of Strategic Services (OSS). 
There’s been some discussion about which 
service these were intended for, but I 
couldn’t find any evidence that favors one 
over the other. 

According to the TM, “Every sixth radio 
set is packed in a spare parts kit, a large 
wooden case, with compartments into 
which are packed spare parts for five radio 
sets. [his spare parts kit case measures 21 
7/8 x 27 1/8 x 28 1/4 inches and when 
packed for export weighs about 270 
pounds.” This is how my PRC-1 is 
configured. 

There’s a Lot of Radio in this Suitcase 

The transmitter consists ofa 6V6 crystal 
oscillator driving an 807 Class C amplifier 
running 80 watts input (800 V at 100 
mA). The oscillator and amplifier are both 
cathode keyed through a keying relay. 

The receiver uses a 6SG7 RF amplifier, 
a 6SA7 mixer/oscillator, a6SK7 IF amplifier, 
Y 6SL7GT second detector, 4% 6SL7GT 
BFO, and a 6J5 audio output tube. 

The transmitter/receiver assembly, 
designated the RT-30()/PRC-1, covers 2 
to 12 Mcin two overlapping bands. Some 
units were apparently modified to cover a 
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somewhat higher frequency of 2.3 to 14.3 
mc (Wireless for the Warrior, Volume 4). 
The “Rectifier Power Unit PP-36( )/ 
PRC-1” hasaswitched input for 115, 150, 
200, 220, and 250 volts, 50 to 60 cycles 
(intermittent operation at 40 cycles). The 
TM lists over one hundred “Principal Power 
Supply Lines in Foreign Countries.” 
Based on the serial numbers I’ve seen, 
there were probably between 150 and 200 
of the AN/PRC-1s produced, meaning the 
spare parts kits probably numbered no 
more than 30 or so. Thankfully this 
particular radio was stored in its closed case 
for most of its life as it’s in really beautiful 
shape, as are the spare parts and accessories. 
I’m not sure, but this could be the last 
AN/PRC-1 spare parts kit in existence. An 
Internet search will find a few PRC-1s, but 
not a hint of the case, accessories or spare 
parts. That’s why I thought I’d share this 
with others who may be interested. Some of 
these previously unknown parts and pieces 


Figure 1: The : 
Parts Kit with the Cover Off 
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AN/PRC-1 Spare 


may be out there waiting 
to be recognized. 

The OD-green, two- 
man carry case has six 
latches holding on a 
gasketed front cover. At 
the lower left is the radio 
that was packed as 
described in the TM as 
“The carrying case, with 
about six pounds of 
Silica Gel, is packed ina 
snug fitting corrugated 
case, then in a vapor 
proof foil barrier, then 
in a second corrugated 
case.” Unfortunately the 


corrugated cases didn’t 
survive. The radio is in 
the lower left compartment and the spare 
tube case is in the upper right compartment. 

The spare tube case measures 11" wide 


appeared ona tube, as with this 6J5, 
“JAN” and the VI number were 
painted over or buffed off, including 
the spare tubes in the radio itself. 
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Figure 2: The AN/PRC-1 Spare Tube Case 


by 4 %” high by 16" deep. All tubes are 
unused and original to this set. They are: 5 
each 6SK7, 6V6, 6SL7GT, 6SA7, 6SG7 
and 6J5 plus 8 each 807 and 4 each 
SR4GY. This case is not serial numbered. 

Per the TM: “One Crystal Case CY-86/ 
TRC-10 containing a set of 47 crystals 
individually vapor-proof packed ina similar 
manner is also packed inside the same 


Figure 4: The CY-86/TRC-10 Crystal 


Case 
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wooden overseas case.” The crystal case 


measures 4 34” wide by 2" high by 8" deep. 


The crystal frequencies ranged from 2030 


ke to 5790 ke. This case is serial numbered 
to match the radio. 

Over 180 boxed and sealed spare parts 
were found with this radio. All parts are 
dated 4/45. They are each marked with the 
manufacturer code VPP, which I believe is 
North American Phillips (many drawings 
referenced in the parts list are by North 
American Phillips). Some examples of the 
spare parts are: 8 various rotary switches, 3 
chokes, the panel meter, a keying relay, the 
power transformer, one of each type knob 
(all wood), resistors, capacitors, antenna 
insulators, headset inserts, fuses, lamps, 5 
of each type AC plug adaptor, binding 
posts, an alignment tool, and more. 

The antenna hand reel (as the TM calls 
it) is described in the TM as “... consists of 
150 feet of cotton-covered tinned copper 
wire, wound on a wooden hand reel. One 
end of the wire is terminated with a phone 
tip; the other end is attached toa porcelain 


Figure 5: The crystals, while the 
same size as the standard 3 screw 
FT-243, are made like a shrunken 
version of the common CR-1A or 
DC-30 units. All the crystals are 
marked FT-243, the fundamental 
frequency and “For RT-30 B/PRC- 
ie 


SS 


SS 


Figure 6: One of the AN/PRC-1 spare part boxes 
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Figure 7, Above: The transmitter/receiver itself is in outstanding condition 
that gives us a chance to see how it looked when shipped from the factory. 


Figure 8, Below: The four different line cord plug adaptors are stowed in the 
left hand pouch (English, Continental, Ediswan and Edison screw base). This 
pouch also contains the key with cord and mounting plate, an R-30-R 
headset, a place to store 5 crystals, and a missing antenna reel. 
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antenna insulator. A 
cotton line 20 feet long 
is tied to the antenna 
insulator in order to 
provide a convenient 
means for securing the 
far end of the antenna 
to the supportselected”. 
And some good 
advice from the TM: 
“CAUTION: Do not 
attempt to calibrate the 
receiver ina hostile area 
unless it is absolutely 
necessary. Calibration of 
the receiver involves the 
use of the transmitter 
with the consequent risk 
of detection by enemy 
direction finding units. 
“Be careful, when 
sending after dark, that 
keying the transmitter 
does not blink the lights 
in adjoining rooms and 
throughout the house 


Figure 9: The right hand pouch holds a complete set 
of “running” spares; tubes (all are original to this set), 
fuses and panel lamps. 


Figure 10: The J-37 key and R-30-R headset are stowed in the left hand pouch 


along with the antenna reel. 
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Figure 11: The Antenna Hand Reel, Repro 


From a Photo in the TM 


or building. This may lead to detection of 
the equipment. If serious light blinking is 
noticed after a few tentative dashes or dots, 
suspend operation until everyone has gone 
to bed and the building is dark. This 
blinking cannot be cured and is the result 
of a poorly wired building or inadequate 
power service. Remember, lights blinking 
in a building will suggest to enemy agents 
or enemy personnel that radio transmission 
is taking place. 

“Adjust the contact arm of the key for 
minimum clearance between it and the 
other key contact. Ifthe contacts of the key 
are too far apart the clicking noise attendant 
to keying the transmitter will be much 
louder and might result in calling the 
attention of enemy personnel to your 
activities.” 

The Crystal Case, CY-86/TRC-10, and 
possibly the spare tube case, were 
apparently designed for the AN/TRC-10. 
The TRC-10 has avery similar panel layout 
to the PRC-1 but wasn’t disguised in a 
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suitcase and was made for use in 
the field. The TRC-10 could 
be powered with AC, 6 Volts 
DC, orahand cranked generator 
instead of just AC. The tube 
lineup was similar except the 
URGHLOwhinalewas)iaw2k22 
instead of an 807 and the 
receiver RF amp was a 6SK7 
instead of a 6SG7. The only 
TRC-10 TM I’ve seen is dated 
6 months after the PRC-1 TM. 
ThereMare: avtew print 
references to the actual use of 
the AN/PRC-1, although | 
believe they are all dead ends: 
The Marauders, by Charlton 
Ogburn Jr., published in 1956, 


describes “...the arduous work 


duce 

of cranking power into the AN/ 
PRC-1 on the trails in Burma.” Since the 
PRC-1 is strictly an AC-operated set (at 
110 volts input and key down the set 
consumed 210 watts), “arduous” would be 
a real understatement. I think we can call 
that a case of mistaken identity. 

The Outcome is volume two of the three 
volume The U.S. Army in World War II, The 
Technical Services, The Signal Corps, by the 
Office of the Chief of Military History, 
published in 1966. Unfortunately the two 
references in the index aren’t much help. 
The first reference to the PRC-1 quotes 
Ogburn’s book and the next reference in 
the index points to the AN/PRS-1 mine 
detector, an obvious mistake. 

The 2013 Merrill’s Marauders: The 
Untold Story of Unit Galahad and the 
Toughest Special Forces Mission of WWII, 
by Gavin Mortimer, also references the 
PRC-1 but uses Ogburn’s bookas a source. 

Merrill’s Marauders - February - May 
1944, published in 1990 by the Center of 
Military History, U. S. Army, has the 
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following description: “The AN/PRC-1’s 
required manpower, not always available, 
to crank their hand generators.” 

I could go on witha few more, butI don’t 
believe any are accurate when referring to 
the PRC-1 and all lead back to “Marauders.” 
And besides that, the PRC-1 episode in 
Ogburn’s book occurred around March of 
1944, probably before the PRC-1 was 
available. Outside of the association with 
the Marauders I couldn’t find any other 
printed references to actual field use of the 
PRE=K. 

It’s interesting to speculate why the 
military planners wanted a set such as the 
PRC-1 (or its little brother, the AN/PRC- 
5). The first thought that comes to my 
mind, considering when they were 
produced, was for pre-invasion surveillance 
of the Japanese homeland. Or maybe they 
were to be used in Russia to keep tabs ona 
country that none of the Allies trusted. By 
late 44 the Allies knew the war in Europe 
was grinding to its inevitable end, but the 
radios could have been for use against the 
Axis powers, especially considering a design- 
build time of maybe three or four months. 
Hopefully we'll find out some day who the 
intended targets were. 

Admittedly, ’m a WWI radio nut so 
maybe this is old news to WWII collectors, 
but there’s a great resource out there that 
shouldn’t be overlooked. For years I’ve 
looked for TM 11-368 to no avail, until I 
stumbled 
Communications-Electronics Command 
(CECOM) Staff Historian, Floyd 
Hertweck. When CECOM, who had 
absorbed the Signal Corps Engineering 
Laboratory (SCEL), was moved from Ft. 
Monmouth to Aberdeen Proving Ground 
in 2010, they took the SCEL Technical 
Documents Center with them. Check out 
http://cecom.army.mil/historian/ for more. 


recently across the 
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Here’s some of what Floyd had to say: 

“One of the neat things about this job is 
that we can actually help people and do it 
as part of our outreach or PR program 
without having to charge them anything! 
It is probably best to acknowledge the 
CECOM Historical Office, with reference 
to the technical manuals. We have “tons” of 
other stuff to include 10s of thousands of 
photographs (equipment included), supply 
catalogs and manuals for equipment (not 
all), technical reports, and so on that is 
available. We welcome manual requests! 
Weare in the process of logging in thousands 
of “Supply Manual”/”Supply Catalogs” 
that more or less are parts list (and sometimes 
more) that weare hoping will be of value to 
equipment enthusiasts. They, when 
available, will complement the manuals!” 

Floyd not only scanned the PRC-1 TM, 
but he also scanned a 2 page errata sheet 
anda SIG 7-8 supply catalog for the PRC- 
1, dated April of 1950. He sent me a 
spreadsheet list of manuals, and it’s pretty 
extensive. Let’s use this resource while we 
can. His email address is: 


usarmy.APG.cecom.mbx.cecom- 
Icmc-historian-cecom-lcmc- 
dcsops@mail.mil 


Thank you Floyd! 

If youcan add to or correct something in 
this. article please Salers. 
(oldradio@erols.com) or Electric Radio 
know about it. [’ll bet there’s a “and now 
you know the rest of the story” out there 
somewhere. 
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X-Lock Stabilizer for the Swan VFO 


By Mark Gilger, WBOIQK 
11827 Fraze 

Doylestown, OH 44230 
WBOIQK@ARRL.NET 


I recently purchased a Swan 400 HF 
transceiver with a matching 420 remote 
VFO, figure 1. One thing I immediately 
noticed about the radio was that it seemed 
to drift more than some of my other radios. 
From a cold power up, it would drift for 
about the first hour then settled down, but 
still more than I would like. After installing 
the X-Lock, there is no drift at all and it’s 
stable to +5 cycles. I can now tune to a 


particular frequency and never have to do 
another adjustment. 

P’ve installed VFO stabilizers in several 
other radios, so I thought this would bea 
good project for the Swan. The twocommon 
stabilizers are the X-Lock made by Cumbria 
then JU https 
www.cumbriadesigns.co.uk/x-lock.htm ) 
and the K4DPK design, located in the 
USA abies LOR Se Oe hetp:// 
home.comcast.net/~k4dpk/ 
pep_adapter.htm. 


The two noticeable differences between 


in 


Designs 


at 


them are: the X-Lock is much smaller and 
is a kit, where as the K4DPK is larger but 


Figure 1: The Swan 420 VFO was introduced in 1966 (per Tube 
Type Transmitters, 2nd Edition) as a matching unit for the Swan 
400 transceiver, Swan’s first 5-band rig. 
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Swan 400 DC 
Regulator : 
PCE he 


VFO PCB 


Figure 2: The Swan 400’s VFO PCB Layout 


comes assembled and fully checked out. 
This article is written based on the X-Lock 
product and shown in figure 2. Asa kit, it 
went together very smoothly. Its operation 
has been flawless and has exceeded all of my 
expectations. 

Swan used the same VFO PCB ( Printed 
Circuit Board) in alot of their equipment, 
including the 350, ora very close electrical 


design in the later 500, 600 and 700 
models. The stabilizer should work equally 
well in all of these models. 

To install the assembled unit, there were 
several support items that needed to be 
included. First, a DC supply needed to be 
created because it’s not available in the 
Swan VEO, other than negative 9 volts to 
support the VFO assembly and 12 VAC 


Figure 3: The Imported Voltage Regulator 
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Figure 4: 420 VFO Stabilizer Tie-In Block Diagram 


supplied to the front-panellamps. I built —_ into the front-panel lamp voltage. Second, 
a half-wave rectifier usinga 1N4007 silicon — | wanted to supply regulated voltage to the 
diode anda 100 pF electrolytic, and tied it stabilizer, so I used a product that I first 


X-lock VFO network 
tap into L-2001 
through a 68pf 

coupling cap. 


Varactor Diodes & 
100k resistor to 68pf 


X-lock VAR output. 


L-2001 


Coax from 400 interface 
cable tied into X-lock RF. 
input. 


10pf Capacitor from 
VAR output to ground 
post 


Figure 5: This diagram shows all of the tie-in points necessary to connect the 
X-Lock to the Swan VFO circuit board. 
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Coupling 


(See Text) circurt 
Control Voltage 
from X-Lock : 
100K Varactor Diode 
ARS a OGk: a] (1N4004) 
Ceramic 
Cathode (Control Voitage) vee (Ground) 
Se” 1N4004 


Figure 6: The X-Lock “VAR” Circuit 


reviewed in the February 2015 issue of 
Electric Radio on page 36, Step Down 
Power Supply Modules, see figure 3. 

The following power supply step-down 
module can be purchased from eBay and 
possibly directly from the manufacturer 
Comelili, in China. Performing an eBay 
search for “Buck Converter Adjustable Step 
Down Power Supply” will turn up several 
choices for around $2 each. 

The output from the half-wave rectifier 
was about 16 volts DC, so I adjusted the 
output of the regulator to +12 VDC. The 
output of the regulator supplies the voltage 
to the stabilizer. I used double sided Scotch 
Super Strength Mounting Tape™ (Scotch 
Catalog No. 316) to mount all 3 units. 

Besides the X-Lock needing a DC supply 
voltage, it also needs to be tied into the 
output of the VFO. I tied the RF input 
from the X-lock to capacitor C-2005, 
shown in the figure 4 schematic. The 
easiest place to do this was on the top of the 
circuit board where the 400’s interface 
cable was terminated. 

The last point that needs to be tied into 
the X-lock is its “VAR” output, figure 6. 
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This goes to the Varactor diode correction 
circuit. The kit comes with 3 extra coupling 
capacitors, 10pf, 22pf and 68pf, so the 
user can experiment to determine what 
works best for the application. I chose the 
68pf. , 

The VAR correction circuit ties into the 
collector of Q1 located on the VFO PCB, 
figure 4. The easiest place to tap in is to 
solder it to the top of L-2001 as pictured in 
figure 5. 

Since the same VFO PCB is used ina lot 
of the Swan models, the installation and 
operation should be identical to what was 
documented here; other than finding a 
place to mount each item. 

[Editor’s Note: As of May 2015, the exact 
voltage regulator board doesn’t appear on 
eBay, but there are many similar regulators 
available for less than $5.00 by doing the eBay 
search that Mark recommends. I’ve used the 
X-Lock and it’s an excellent unit.] 


ER 


Oswan 


ELECTRONICS CORP. 
Oceanside, California 


May 2015 


Na” 


: 


Adapting A Hickok Tube Tester “Island” 


By H. Wayne Hall, WB4O0GM 
5085 Escapardo Way 
Colorado Springs, CO 80917 


hwhall@compuserve.com 


Recently, I found it necessary to test a 
few older four-pin tube types on my 
Hickok 6000A tube tester, for which the 
tester didn’t have the correct sockets. I 
accomplished the task with a jury-rigged 
pin adapter but the incident convinced me 
to look into finding a more convenient 
solution. 

The Hickok models 6000, GOOOA and 
6005 are similar, late 1950s to early 1960s, 
tube testers that use a plug-in, multiple 
tube socket module instead of the more 


common practice of mounting a number of 


BIAS FUSE 
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Figure 1: The Hickok Adapter Plate for More Modern Tubes 


individual sockets directly to the chassis. 
Two screws hold the module securely in 
place. The modules are sometimes called 
“islands” but apparently Hickok called 
them “Replaceable Socket Plates” (RSP) or 
“Accessory Tube Mounting Plates.” The 
latter term appears in the 6000A user 
manual but on Padgett Peterson’s Hickok 
web site (note 1) the same item is identified 
as an RSP-4. For brevity, I'll refer to these 
islands as “RSP.” 

The 6000A tube tester originally came 
with an RSP that included sockets for the 
more modern tubes of the times: 7- and 9- 
pin miniatures, loctals, octals, Novars, 5- 
and 7-pin Nuvistors and the 12-pin 
Compactrons (figure 1). Many years ago, 
the “more convenient solution” would have 
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Figure 2: This Hickok RSP includes sockets for subminiature tubes. 


been to order the optional RSP with the 
older socket types. Today, those accessories 
are hard to find and the prices I saw when 
I did find one were more than | cared to 
invest (being a typically thrifty ham) for 
the convenience of not rigging up adapters. 

At this point I remembered that I had 
once boughta partly cannibalized Hickok 
6000 for potential repair parts and 
wondered ifI could use its RSP. The Hickok 
6000 (and the 6005) was sold with an 
RSP-bearing socket that included the old 
fat-pin 4-, 5-, 6- and 7-pin tubes along 
with 7- and 9-pin miniatures and 7- and 8- 
pin subminiature (pencil tube) sockets 
(figure 2). If I could use that plate, itwould 
actually provide more different socket types 
than if I had bought the correct Hickok 
6000A optional RSP. Padgett’s RSP-4 
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photo looks like the Hickok 6000's RSP in 
figure 2 except that it lacks the two 
subminiature sockets, and the drawing in 
the GOOO0A manual of the optional 
“Accessory Tube Mounting Plate” also 
matches the RSP-4 photo. 

When I pulled the 6000 off the shelf 
and looked at its RSP, I saw that it wasn’t 
going to be a simple plug-and-play 
substitution. The 6000’s RSP plugged 
into the tester’s chassis using an 11-pin 
plug but the 6000A used a 12-pin plug. 
The eleven pins were sufficient to connect 
all possible tube pins plus a plate cap lead 
test for all tube types until the Compactrons 
came along with twelve pin bases. In fact, 
it was one pin too many, because one of 
those eleven pins was not used. 


[Continued on Page 44] 
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Improvements for the Knight T-150 Transmitter 


By Phillip Legate, ACOOB 

2695 Pebble Creek Drive 

Marion, IA 52302 
spf@Reagan.com 

Schematic Diagrams by the Author 


Knight T-150 Circuit Descriptions 

Note: In the schematics to follow, 
components with an asterisk denote new 
components or original components with 
modified values. 

Voltages are denoted in the AM mode, 
transmitter keyed with 20 watts output, 
and 120 VAC line input. 

High Voltage Power Supply 

The HV supply (Figure 1) was improved 
with additional filtering capacitance. An 
additional 23.5 pF of capacitance was added 
to stabilize the modulator supply rail during 
phone operation. An additional 50-k, 5- 


watt resistor was added to equalize the 
C46B voltage. 
Screen Grid Modulator 

Most controlled—carrier modulators can 
only modulate to about 80%. This is due 
to its cathode follower circuitry being 
referenced to HV and ground. What is 
needed is a bipolar power supply to enable 
it to modulate the final at 100%. This is 
accomplished by providing a new bias 
supply (figure 7) connected to R30* and 
connecting the cathode of the final stage 
directly to the screens of the 6146s. 

An adjustable bias supply is provided for 
the last stage’s grid circuit to set the output 
power. 

The first stage is no longer DC coupled, 
see figure 2. Itisnowan RC stage feeding 
the second stage cathode follower. An 
added cathode resistor is used to bias the 
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4.005 
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3k SW 
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Figure 1: The T-150 high voltage power supply, see text for the upgrades. 
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Figure 2: The Revised T-150 Modulator 


first stage to reduce distortion. Coupling _ first stage of a 6DR7 does not have the 
capacitor values were chosen to improve power capacity needed. If you opt for the 
the low frequency response of the 6EW7 (the preferred type), you will need 
modulator. AGEW7 is preferred hereover to remove the bracket holding the “Output 
the G6DE7. Never usea6DR7 because the — Meter Adjust” potentiometer and relocate 


Figure 3: The Knight “twins,” R-100 receiver to the left and the T-150 transr 
T-150A was introduced one year later. The R-100 predates 
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Figure 4: The T-150 Final Stage 


it to the front panel. LED flashes at 95% modulation. 

Negative clipping isaccomplished with Final Amplifier Stage and Pi-L Tuner 
The 6146s have the screen grids driven 

in parallel by the cathode follower of the 


a steering diode, resistor and zener to limit 
negative modulation to 98%. A jumbo 


2 SSS 


| T4180 TRANSMITTER 


*r is on the right. The T-150 was introduced in 1962 and the slightly changed 
T-150; it was introduced in 1959 and the R-100A in 1962. 
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cs 
| .005 
VFO Band SW 


R1- 


15k 


To Keying Circuit 


response. This is caused, 
in part, by the values of 
the C27, “aigeaees 
screen-grid bypass 
capacitors. 

C27 and C28 were 
changed to 470 pF each 
at the screen pins. We 
thus havea total bypass 
capacitance of 987 pF 
in the screen-bypass 
circuit. 

A--150=k, tewatt 
resistor is added across 
the screen grid to present 
a more consistent load 


Figure 5: The T-150 VFO 


modulator stage. In the T-150, the screens 
have a total of 0.002 pF of capacitance on 
them to bypass any RF and to reduce high 
frequency audio artifacts. A general 
complaint of the audio response is that of 
“muddiness” or lacking in high frequency 


to the modulator and 
6146 screen grid. 
A 330-pF, 1-kV ceramic capacitor was 


added across C35 to improve spectral 
purity of the output waveform and to 
improve loading on 80 meters. 
VFO, Osc., and Buffer/Multiplier 
L4 was changed to 100 pH. C23 was 


C41 
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Figure 6: T-150 Speech Amplifier 
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Figure 7: The T-150 Bias Supply 


changed to 100 pF, 1 kV. C17 was changed 
to a 68-pF, 1-kV mica, ands. @ 12 was 
changed toa 33-pF, 1-kV mica in order to 
improve the spectral purity. Grid drive to 
the final was increased and the RF grid 
voltage now peaks noticeably higher. 


Speech Amplifier 
The 12AX7A speech amplifier circuit 
values were modified (Figure 6) to “flatten” 
the overall frequency response. Feedback 
from the modulator is in the form ofa series 
RC circuit that reduces distortion. 


Figure 8: The rear chassis view of the T-150 show the relay at the lower left 
side, and the upper right is the bias. 
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Figure 9: This is the schematic of the new control relay and its circuit 


connections. 


Bias Supply 

Unlike the Heathkit DX-60 transmitters, 
the Knight T-150 does not have a separate 
bias supply. The new bias supply of figure 
7 usesa Triad F-13X transformer in reverse. 
The transformer is mounted behind the 
meter and near the [1 power transformer. 
The filtering components are mounted on 
a single 5-pin terminal strip. There are two 
bias voltages: Bias 1 goes directly to the 
bottom of R30 and bias 2 goes to the power 
control potentiometer. 

Relay 

A 6 VDC control relay was added to 
switch the HV transformer secondary and 
to ground the keying circuit during “key 
down.” See the figure 8 photo and the 
schematic in figure 9. 

The relay also provides two extra 
features: 1, power is applied only when 
necessary to reduce tube heating and 2, 
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safety during testing. 
Phone Operation 

A high-impedance dynamic or crystal 
microphone with a source impedance of 
greater than 50k feeds the 44-inch audio 
jack. The function switch is set to AM and 
the transmitter is keyed via the key jack. 

Power is adjusted by the front panel 
potentiometer located above the meter. I 
normally set it to about 15 to 20 watts 
output to drive my Henry 2K-4. 

The T-150 as modified is capable of 45 
watts AM and 60 Watts CW maximum on 
75 meters. 

Closing Notes 

[have attached a separate 110-volt low- 
profile muffin fan to the grilled back 
cabinet. The fan is positioned directly 
behind the 6146 finals. 
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Was $119.95 


New 
Low Q Os 3 Laas 
Price 


FOR THE HAM WHO DEMANDS 
A CLEAN “BIG SIGNAL” AT 
TOP WATTS-PER-DOLLAR! 


SPECIFICATIONS 


Bend Coverage: 80, 40,.20, 15, 10, and 
6 meters. Modes: CW or controlled 
carrier AM phone. Power Ovtputs: 100 
watts CW/peak AM on 80 through 20 
meters; 90 watts CW/peak AM on 10 
meters; 20 watts CW/peak AM on 6 
meters. Frequency Contro}: internal VFO 
or optional crystals, Ovtput Coupling: 
pi-network. Outpyt impedence: 40-600 
ohms (coaxial connector). . Dimensions 


T-I50A 150-Watt AM / Transmitter Kit 


cma 


* 150 Watts CW /Peak AM Input on the 80 Through 10 Meter Amateur Bands 
*® Controlled-Carrier Screen Modulation for Top “Talk Power” 

® Rock-Stable 6-Band VFO Has Planetary Drive, Frequency Spot Switch 

* Clean, Chirpless 4-Stage Simultaneous Cathode Keying 

® Thorough Shielding, Filtering and Bypassing for TVI Reduction 


Now priced at $20.00 less than last year, the T-150A is one of the 
greatest Ham kit values ever offered! You actually get more than 134 
watts input per dollar at this new low price. Dependable 6-band rig has 
earned acceptance from happy owners everywhere. Controlled-carrier 
screen modulation gives fine audio quality with negligible distortion, 
plenty of mike gain, and top “talk power”. Rock-stable VFO, fully cali- 
brated for 6 bands, has backlash-free planetary drive and spot switch 
to let you “zero in” without going on the air. 


CW/peak AM inputs are 150 watts on 80 through 10 meters. 20 watts 
output on 6 meters. A 4-stage simultaneous-cathode keying circuit offers 
clean CW for break-in work—ideal for contests, traffic and DX chasing. 
Power supply uses 2 silicon diodes in a full-wave voltage doubler, sav- 
ing filament power and eliminating heat. Has heater/plate voltage take- 
off to power auxiliary gear, plus 110-130 v. AC for antenna relay. 


PCIM mike connector; key jack. Takes Hi-Z dynamic or crystal mike. 
Gray metal case matches R-100A, following pages. Tubes: 12BY7, 
12AX7, 6CL6, 6DR7, OA2, 7189, 2—6146’s. With wire, solder, in- 
structions. Less mike, key, crystals. Wt., 35 Ibs. 


(HWD): 8}4x17x1034". Power Require- 

Send TIG TER ena. GO ancl AC. 83 YU 409-G. $5 Monthly. EPR te Seley heed ts, 0h AEA RIE ne es, ees 99.95 

Power Consumption: on AM mode, 280 90 $$ 381-G. Crystal. Spacify 3500 to 3999 ke. 80 M., 3 oz.......- 2.95 

watts; CW mode, 350 watts. 99 SS 267-G. Crystal. Specify 7000 to 7334 ke. 40-10 M., 3 oz. .... 2.95 
99 SS 296-G. Crystal. Specify 8340 to 8450 ke. 6 M., 3 oz. .....-... 2.95 
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66 ALLIED You Get More for Your Money With Knight-Kit Ham Gear 


Figure 10: This Knight T-150 ad is reproduced from the 1965 Allied catalog. 
(Scan Courtesy of Dave Ishmael, WAGVVL) 
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T-150 Modification Parts List 
(Bolded are Preferred Values) 
Power Supply: 
2 - Rectifier Diodes, 1N5408, D1-D2 
2 - Resistors, R33*, R34*, 150 Ohm, 20 W, 
50 W 
2 - Resistors, R*, 270k, 1W 
6 - Capacitors, 47 pF, 450V 
1 - Capacitor, C49*, 0.005, 1kV 
1 — Fuse and holder, 3 Amp SB 
Bias Supply: 
1 - FW Diode Bridge, 1.5 Amp, 200V 
2 - Capacitors, > = 100 pF, 160V 
1 - Capacitor, 150 pF, 160V 
1 - Resistor, R*, 10 Ohms, 1/4W 
1 - Resistor, R*, 220 Ohms, 1/4W 
1 - Resistor, R*, 1k Ohms, 1/4W 
1 - Transformer, I*, Triad F-13X 
12AX7 Speech Amp: 
1 - Capacitor, C39*, 200 pF, 500V 
1 - Capacitor, C40*, 0.055 pF, 500V 
1 - Capacitor, C42*, 0.05 pF, 500V 
1 - Capacitor, C*, 0.33 pF, 50 Volt Mylar 
1 - Capacitor, C*, 0.001 pF, 500 Volt 
1 - Capacitor, C*, 470 pF, 500 Volt 
1 - Capacitor, C*, 0.01 pF, 500 Volt 
1 - Capacitor, C*, 14.7 pF, 450V (10 pF + 
4.7 uF) 
1 - Resistor, R24, 1.1 Meg or two 2.2 Meg 
in parallel 1/4W 
2 - Resistors, R22* and R24*, 390k, 1/4W 
1 - Resistor, R25*, 4.7k, 1/4W 
1 - Resistor, R26*, 10k, 1/2W 
1 - Resistor, R*, 33k, 1/4W 
1 - Resistor, R*, 3.3k, 1/4W 
2 - Resistor, R*, 2.7 Meg, 1/4W 
Modulator: 
1 — GapacitoryC2, 0.01 pF, 250 ¥ 
1 — Capacitor, C*, 0.05 pF, 1kV 
1 — Capacitor, C*, 47 pF, 50 Volt (optional 
for extra gain) 
1 — Capacitor, C*, 0.1 pF, 250 Volt 
1 — Capacitor, C*, 47 pF, 500 Volt 
1 - Resistor, R27*, 560k, 1/4W 
1 - Resistor, R28*, 220k, 3W 
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1 - Resistor, R30*, 47k, 10W 

1 - Resistor, R*, 5.6k, 1W 

1 - Resistor, R*, 250k, 0.5W Potentiometer 
2 - Resistor, R*, 2.7M, 1/4W 

1 - Resistor, R*, 470k, 1/4W 

1 - Resistor, R*, 4.7k, 1/4W (or 2-10k 1/ 
8W) 

1 - Diode, D*, 1N4003 or 1N4004 

1 - Diode, D*, 1N4004 

1 — Diode, DZ*, Zener, 36V, 1W 

1 — Diode, Jumbo LED 

1 — Tube, GDE7 or GEW7 

RE VEO, Osc., and Buffer/ Driver: 

REC, L4*, 100 uH, 0.1 Amp 

1 - Capacitor, C12*, 33pF5 500 

1 - Capacitor, C17*, 68pF, 500V 

6146 Final: 

1 — Capacitor, C23*, 100 pF, 1kV 

2: — Capacitors, C27" 2a" ae 
500V 

1 - Resistor, R*, 150k, 1W 

Pi Network and RE Power Detector: 

1 - Capacitor, C*, 330 pF, 2kV 

1 - Resistor, R16*, 1.5k, 1W 

1 - Resistor, R17*, 5.6k, 2W 

1 - Diode, CR3, IN34 or 1N5711 
Relay and Metering: 

1 - Diode, 5A Schottky (NITE573) or 
6A10 

1 - Capacitor, C*, 4,700 to 10,000 nF, 16 
Volt 

1 — Diode; D*; Zener; 3:-6V; WG 

1 - GV, Relay, 4PDT, 5A, 6V Coil, NTE 
R12"17D3"6 or PRB KHU 17D 11-6V 
Power Transformer: 

Replacement Transformer - XPWR220 
https://www.edcorusa.com/xpwr220 
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Article Correction: In ER #311, April 
2015, page 6, the correct introduction 
date for the DX-35 transmitter should be 
1955, rather than 1965, which is a typo. 


May 2015 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 

Tustin CA 92780 

714- 573-0901 


daveishmael@cox.net 


In late 1963 Heathkit offered a large 
variety of “scientific instruments” included 
in their Malmstadt-Enke Instrument 
Station. Named after Professor of 
Chemistry Howard Vincent Malmstadt 
and his former student, C.G. Enke, many 
of these instruments were Heath’s standard 
test equipment, or variations of their 
standard test equipment, repackaged into 
attractive off-white cabinets with dark 


Malmstadt-Enke Model 
EUW-27 Sine and Square 


Onthe — 


Bench 


The Heathkit 


Wave Generator oy, 


ereen panels with white silk-screened 
lettering. All were factory assembled 
(“Heath Built”) and their model numbers 
carried an EUW prefix. Their operating 
instructions were contained ina common 
3-ring binder Heathkit Instrumentation 
Laboratory Station, P/N EU-100 or EU- 
100A. 

Among these was the EUW-27, a 20 Hz 
to 1 MHzsine and square wave generator, 
with a price of $94 in the 1968 catalog (vs. 
$53.95 for the IG-82 kit). The EUW-27 
isa repackaged IG-82 (and earlier AG-10) 
with pretty much identical specs and 
schematics. One clear difference is the use 


of 12BY7As (V2 and V3) as cathode 


RRR ents — 


{ ' 


OUTPUT 


AMPLITUDE 
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Figure 2: Bottom view of the Heath EUW-27: As indicated above, C18 and 
C19 were replaced with discrete 47-pF, 450-VDC axial-leaded filter caps. C4 
and C5 were also replaced after this photo was taken. 


followers to the bridged-T oscillator in the 
EUW-27 instead of 6CL6s in the AG-10 
and 1IG-82. The IG-82 is basically identical 
to the AG-10, it’s just a cosmetics make- 
over. Packaged ina 6-%4" Hx 11-4” Wx 
10-'2”D cabinet, the EUW-27 hasaslightly 
larger volume and footprint than its 
brothers. Also available, and identical to 
the EUW-27 but in a gray cabinet and 
front panel with white silk-screened 
lettering, and part of Heath’s The Berkely 
Physics Laboratory, was the |GW-47. The 
IGW-47 was also “Factory Assembled and 
Tested.” 
Circuitry 

The EUW-27’s (and AG-10’s and IG- 

82’s) power supply is very straightforward 
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using the same power transformer and a 
solid-state, voltage-doubler circuit. The 
voltage to the 6CB6 bridged-T oscillator 
and its 12BY7A cathode-follower is 271 
VDC, while an R/C decoupled 192 VDC 
is used for the square-wave circuitry, 
including a6AW$8 cathode-follower(s) and 
a 12AT7 Schmitt trigger. The primary is 
fused at 1.5 amps and the specified power 
consumption is 55 watts. 

In the mid-1960s, my first pieces of test 
equipment were Heathkits and included 
the IG-72 sine wave generator. It has 
remained in my collection and has been my 
go-to sine wave generator in spite of having 
solid-state, sine-wave generators like the 


Leader LAG-120 and the Heathkit IG- 
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Figure 3: Top view of the EUW-27: 
I added a knob to 


to the photo. 


adjustment. 


was assembled no earlier 
than early 1968), Islowly 
powered it up using a 
Variac. Initially, the 
indicated line current 
was almost twice the 
spec, slowly decreasing. 
After about ten minutes, 
the dual FP-type filter 
capacitor for the voltage- 
doubler, C18 and C19, 
was literally too hot to 
touch! This is an odd 
FP-type can with two 
series-connected 50-pF, 
200-VDC electrolytics 
with Heath P/N 25-58, 


I added V1 - V5 and in this case, made 
the “Feedback” by Mallory. I removed 
After the “Distortion” is tweaked, the connections from 


“Feedback” is adjusted for 10.0 VAC output - itsa the cap and tested it for 


back-’n-forth adjustment process to minimize percent 


THD (see text). 


5218. After buying and evaluating the 
EUW-25 3-inch DC oscilloscopes, I was 
curious about some of the other pieces in 
the EUW line. I downloaded the schematic 
for the EUW-27 and recognized that it was 
basically a repackaged IG-82. I successfully 
bid on one via eBay and it arrived on my 
doorstep in October 2013. Like my EUW- 
25 it was “Heath Built” and in very good 
condition. “Detailing” involved brushing 
off some surface dust, erasing some pencil 
marks on the cabinet’s top, and removing 
some adhesive goo. That was all it required. 
The assembly and wiring is superb! The 
6CB6 socket is ceramic, the bridged-T 
cathode follower sockets are phenolic, and 
the Schmitt-trigger sockets are wafer. The 
“Multiplier” switch wafers are ceramic and 
the frequency determining resistors are 
precision 1% metal-film. All-in-all, it isan 
intelligent selection of components. 

After doing a visual inspection and 
writing down some date codes (this unit 
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leakage, and it was very 
leaky. I elected to replace 
it with two axial-lead, 47-upF, 250-VDC 
electrolytic capacitors and added a terminal 
strip to mount them. I changed the 
orientation of the 250-ohm, 7-watt resistor 
R49 and cosmetically the added caps looked 
OK (and the repair was reversible). While 
Iwas atit, I checked the leakage of the three 
remaining FP-type cans and they all tested 
OK. Bringing the repaired unit up on the 
Variac revealed a power consumption of 54 
watts and the three voltages, 295, 271, and 
192 VDC, were pretty much spot-on at 
117 VAC line, -0.81%, -0.033%, and 
+1.35%, respectively. The measured ripple 
voltages were 3.6, 0.70, and 0.05 volts P- 
P, respectively. 

While I was at it, I used a Q-tip and 
DeoxIt™ D5 to clean the phenolic and 
ceramic switch wafer contacts. 

The “heart” of the EUW-27 is the 
bridged-T oscillator, and the adjustments 
are very straightforward. I addeda knob to 
the “Feedback” pot and adjusted it for 
10.00 VAC output. The adjustment of the 
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“Flatness” was spot-on, as was the 
“Distortion” adjustment (see below). The 


following represents the as-received 


measurements: 

After warm-up, the accuracy of the dial 
on the “100 Range” varied from +2.60% 
at 2 kHz to -2:52% at 20 kHz. 

After warm-up, the accuracy of the dial 
on the “1K Range” varied from +1.80% at 
20 kHz to -6.04% at 180 kHz. 

The 200 kHz - 1 MHz “Range” was 
clearly out of spec. Instead of adjusting the 
inductor in the bridged-T oscillator as 
described, I adjusted it to be spot-on at 200 
kHz on the dial. With that adjustment, the 
accuracy of the dial varied from 0% at 200 
kHz to -7.86% at 1 MHz, getting 
progressively worse, percentage-wise, as | 
MHz was approached. 

The warm-up drift after 1 hour, at 1 
kHz, 10 kHz and 100 kHz was -1.85%, 
+0.5%, and -0.41% respectively. 

Although the “Distortion” adjustment 
was indeed adjusted for minimum 
distortion, it was a disappointing 0.35% at 
power-on, increasing to 0.55% THD 
(Total Harmonic Distortion) after warm- 
up at 1 kHz, as verified using a HP 331A 
distortion analyzer. The specification is 
0.25%. Compare that to less than 0.1% 
with the IG-72 and less than 0.05% with 
the LAG-120. I swapped 6CB6s, and 
although the “sweet spot” changed with 
the “Distortion” adjustment, THD 
remained the same. | replaced C5, the 40- 
uF, 150-VDC electrolytic in series with 
the 3-watt lamp with another 47-pF, 250- 
VDCelectrolytic, and the THD remained 
0.55% after warm-up. The next candidate 
was C4, the 10 pF 350 VDC GCB6 screen- 
bypass cap P/N 25-94. That was replaced 
by a 10-pF, 450-VDC electrolytic. After 
warm-up, and fine-tuning the “Distortion” 
adjustment, the THD was now less than 
0.35%. I then removed V3, the 12BY7A 
cathode-follower driving the 4-position 
output attenuator, and connected the 
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331A to pin 2, the output of the bridged- 
T oscillator, through a high-quality 2-yF 
film capacitor. The THD was still justa tad 
less than 0.35%, so whatever is preventing 
a lower THD is in the oscillator. I then 
swapped 12BY7As with the same results. I 
made no further attempts to reduce the 
THD%. Whenever low-distortion tests are 
conducted, I’ve always used the LAG-120, 
so the 0.35% isn’t a “deal breaker.” 

Moving on to the Schmitt trigger 
circuitry, “Symmetry” was quickly adjusted 
for a 50% duty cycle. The “Waveform” 
adjustment was spot-on and the rise time 
easily met the less than 0.15 pSec 
specification as verified using a Tektronix 
7403N oscilloscope with a 7B53A 
horizontal amplifier. 

In conclusion, I found the EUW-27 a 
solid performer. Although not meeting all 
of its specifications, it doesn’t seem to be 
any worse than a lot of test equipment I've 
evaluated over the years, especially 
considering itsage. Would I recommend it? 
That’s a good question. I really like this 
unit, especially considering the quality of 
construction. You re not dealing witha kit 
- you re dealing with acommercial product. 
Ebay prices for the EUW-27 are relatively 
steep, but if you run across one that you 
consider reasonable, then I would highly 
recommend it. The older AG-10 and newer 
IG-82 are significantly less expensive and 
should be capable of the same performance. 
Having said that, in reviewing the wiring of 
several of these I have found on eBay where 
under-chassis photos were supplied, it may 
take some TLC to bring one of those up to 
the performance of this EUW-27. If you 
do decide on an EUW-27, AG-10, or IG- 
82, always ask for hi-res photos of the 
wiring to avoid unpleasant surprises. Send 
me an email and I will send you the 
schematic, specs, or even the operating 
manual. 
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NZRCA 


Northern Nevada 10th. Annual Swap Information 
First Saturday of June Every Year. 
Next Swap meet June 06, 2015 


COLLINS ESTATE SALE 100’s of Collins radios and parts 


e All are invited to the 
10th Annual Northern 
Nevada Radio Swap 
Meet on June 6, 2015, 
Starting 7:30 AM. 

e Minden NV, (20 miles 
from S. Lake Tahoe 
eTts tor sAN. “Oo D, 
collectors, broadcasters, 
and their famlies. 

¢ RVs welcome on the 
ranch, lots of room. 

¢ Swap meet is on a 6 
acre ranch parking and 
RV’s are nota problem. 
¢ Bring lots of stuff to 
swap and sell. 

¢ All persons are invited 
who are interested in 


radio. 
e Web Site info: 
N7RCA. info, 


Brad Hollander, 


uvcl @frontier.com 


Saturday, June 6, 2015: The 28th Annual Hermon (Maine) Hamfest will be presented 
at the Hermon High School on Route 2 (about 5 miles west of Bangor). Gates open 
at 8 AM. $5 admission (under 12 free). Planned features: VE exams (all classes) 9 AM, 
High-altitude balloon launch with payload, RC aircraft demos, QSL award checking, 
tailgating (good inside area in case of rain), prize drawings and 50/50, Raspberry Pi 
demos, vintage gear display, refreshments. Talk-in on 146.940 100 Hz. Contact Jerry, 
K1GUP, by phone at 207-848-3400 or by email at klgup@roadrunner.com. 
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[Hickok Tube Tester, From Page 30] 


But I wasn’t deterred yet. I studied the 
6000’s RSP wiring and found that the 
tube socket pin numbers 1 through 9 
mapped to the same interface plug pin 
numbers, with the plate-cap lead on 
interface pin 10. Next, an examination of 
the 6000A’s schematic revealed that its 
tube socket and interface plug pins mapped 
similarly. (An exception was the Nuvistor 
sockets that used pins 10 and 12, but since 
they were only on the 6000A they weren't 
a concern to adapting the 6000 RSP.) So, 
it looked likea simply replacing the 1 1-pin 
interface plug with a 12-pin one would 
make the 6000’s RSP work in the 6000A 
chassis. Pins 1 through 10 of the original 
11-pin plug would be rewired to pins 1 


through 10 of a new 12-pin plug. 


I also noticed that, in contrast to the 
6000 where 11 interface pins were one too 
many, in the 6000A the 12 pins were one 
too few! The 6000A uses one of the 12 
interface pins for both tube socket pin 10 
and the plate-cap lead. Now, one might 
wonder how Hickok avoided problems 
when using the same pin for two tube 
connections. Apparently, their engineers 
determined that whenever such a conflict 
might arise, the tube to be tested would 
have at least one unused pin (just how they 
determined that might be a story all to 
itself). Whenever a tube presented a conflict, 
the instruction to the user was to not use 
the built-in plate-cap lead but to connect 
a jumper between the tube’s cap and the 
corresponding unused pin number on the 
tester’s octal socket. The test setup switches 
would then connect to the plate connection 


Figure 3: Internal View of the Modified RSP 
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Tested 
Tube 


6000/6005 
Interface 


6000A 
Interface 
Pin 


Pin 
1 
2 
3 
4 
5 
fi 


10 Plate Cap 10 & Plate 
Lead Cap Lead 
* On Model 6000A only. 


6000A’s RSP for newer 


tubes and as well as my 


Island Wiring 
Color Code 


jury-rigged adapter for 
the older tubes. 
Adapting tube socket 
islands increases the 
chances for Hickok 
find 


replacement “islands.” 


owners to 
Judging by on-line 
pictures such as those at 
Padgett’s website, some 
of the Cardmatic type 
testers (e.g., Model 
1234, UMB-118, KS- 
15874-L2), made by 
Hickok for Western 
Electric, also use a tube 
socket island that might 


White + Red 
trace 


Table 1: 6000/6005 Versus GOO0A Interface Pin 


Comparison 
via the jumper. 

Removal and replacement of the interface 
plug is a simple chore, so long as you keep 
track of which wires came from which pins. 
On my RSPs, this was simplified because 
the wires for pins 1 through 9 used the 
resistor color code. I simply removed the 
hardware holding the 6000's RSP interface 
plug and unsoldered and pulled the wires 
from the pins. Then I inserted and soldered 
the wires into the new 12-pin plug and 
remounted the hardware (figure 3). A minor 
difficulty was the plate lead wire that was 
fatter than the rest and so was a bit harder 
to slip into its pin, butit will fit. My GO00A 
RSP had all the wires dressed with small 
bends to retain their ferrite beads close to 
the tube socket ends of the wires. The 
6000 RSP didn’t do that but I made it so 
with my rewired version. Tests of several 
tubes using the modified RP showed that, 
as expected, it performed the same as the 
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be transplantable to, or 
from, the 6000/ 
6000A/6005 models. 
Not having access to a WE type tester, I 
cannot be absolutely certain the physical 
dimensions and retaining screw positions 
are identical but from the pictures I’ve seen 
they certainly look to be the same. It should 
be noted that the 6000/6000A/6005 
islands have curved cutaways on two 
opposite skirts of the island to clear the 
edges of the bias and shunt knob skirts, but 
the WE tester islands lack those cutaways. 
However, it is probably a greater sin to 
convert a WE tester island than a 6000 
series island! 


Note 1: Padgett’s Page for Hickok testers 


(http://padgett.performanceresearch.us/ 
tester/hickok.htm) 
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Advertising Information 
Email is prefered for receiving ads. To avoid disappointment, 
don’t wait until the last day to submit ads. Subscribers 
receive 1 free 20-word ad per month. Extra words are 20 cents. Ads run ONE 
month unless otherwise requested. “For Sale” or “Wanted” and all of your contact 
informationcounts as 7 words. Thatleaves 13 words forthe description. Hyphenated 
and slashed words/numbers count as 2 words. Please count the words in 
your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No 
Free Words. $15.00 minimum for each ad up to 20 words. Each additional word 
is $1.00. 
Please Call or Write for Display Rates .® 


| VINTAGE EQUIPMENT ONLY! } @ 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


S Deadline for June 2015: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


Telephone: 720-924-0171 


Email: 


Ray@ERmag.com (Emailed ads Preferred) 


FOR SALE: Rare B&W 6100 crystal/ 
synthesized transmitter, S/N 201, $600. 
Can be seen at Radio Shack in Derby, 
Kansas. Dave, 316-788-3377 


FOR SALE: Tubes! Spring Cleaning: 
rectifiers, regulators, time-delay, metal 
War tubes, Loctals, Compactrons, 
receiving, audio, transmitting. New and 
used/tested — cheap. Call or email with 
your needs. Gary, K6GLH, 209-286-0931 
or k6glh @volcano.net 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


= ___Y PO Box 2110, Aptos CA 95001, USA 
lS tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


international radio 
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Vintage Amateur and Communications 


For Sale | = 


Howard Model 440 


Five bands covering Hallicrafters Super Skyrider SX-17 
0.55MHz - 36 MHz. Special Model 1938 for FCC 


12 Tubes (1 6V6) 


Bandspread tuning, crystal 
filter, BFO, S-meter, 


AVC/MVC. Excellent condition 
More pictures available More pictures available 
$425 plus shipping $499 plus shipping 


1947 Millen 90800 — Restored 1994 


VHF AM Transmitter w/ 6 meter coil 
Power Supply 
6V6 and 807 Tubes 
Excellent condition 
More pictures available 
$995 plus shipping 


BES 


Philco Model 670B—1937 
11 Tube Chassis 

5 Bands—Standard, Police, 
Short wave 1, Short Wave 2 and 


Harvey Wells Bandmaster Deluxe TBS Short Wave 3 
50D Transmitter AM/CW Good Condition works on all 
80M, 40M.20M, 15M, 10M, 6M, 2M bands 


Excellent Condition More pictures available 


More pictures available $499 plus Shipping 
$195 plus shipping # Radio Lab Instruments, LLC 
734-961-7915 
Brian—KD8VHH, Rich-K8UV, Eldon—W8GKD 


Sales: Jacki, 734-961-7916 
jackitroy734@comcast.net 


We Will Ship Worldwide 
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nd A\ nual Central 
=lectronics Boat Anchor 
Da & perer Meet 


Featuring Wes Schum W9DYV 
Founder, Central Electronics 


Single-Sideband changed HF radio 


communicattions forever and one 
young man, Wes Schum, set his goal to 
make SSB affordable and useable for 
the Amateur Radio Enthusiast. Start- 
ing with his Model 10A Exciter in 1951 
and culminating in the highly advanced 
Model 200V no-tune broadband trans- 
mitter, Wes and his sidekick engineers, 
Joe Batchelor and Tom Clemens, made 


Ham Radio History. 


Now you have an opportunity to meet 
the man and to network with vintage 
radio hobbyists, too! 


Place: W9DYV OTH 
693 N. Cherokee St. 


Jonesborough, TN 
June 27-28", 8am—5pm 


Be in Jonesborough, Tennessee on 
June 27-28", 8am-5PM 


Central Electronics collectors and vintage 
sideband enthusiasts can share the ulti- 
mate gathering: a swap meet/ tall tale gath- 
ering with a true Single Sideband Pioneer, 
Wes Schum. 


* Meet with other HF SSB enthusiasts 


¢ Share hints and kinks of equipment 
restoration 


¢ Learn more about vintage SSB (aka 
Radio Boat anchors) 


* Meet one of the few remaining legends 
of Ham Radio’s Golden Era. 


To Reserve Your Spot and for Lodging info: 


Nick Tusa, K5EF 
75/757 Highway 1082 
Covington, LA 70435 
985-249-6467 


Please visit www.ce-multiphase.com 


for additional details and up-to-date information 
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Wesley Schum, pioneer in development 
of SSB commincation equipment. 


May 2015 


COLLINS 
Tune Using 
The VFO 1000 
Or The : 
Receiver Dial | 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


FOR SALE: Deluxe, clean, chrome 
Vibrobug #144K, jewel bearings, gold- 
base tag, red knobs, extra weight, green 
wedge cord/gold tag, carry box, $245. 
Japanese command car, HD plastic 
molded hand key, metal tag, embossed 
ag under, inspectors OK in white, make/ 
break contacts, nice feel, WWII model, 
~$195. Robert Enemark, WIEC, 
gulflife @ comcast.net 


FOR SALE: Alpha 9500, $4,500. Pick up in 
Green Valley, AZ. Powerstat Variac model 
1256D, input 240VAC, output 0-280VAC, 
28A, Wt. 68 lbs, $250. Call for details, Wes 
520-398-2722 wes0331@gmail.com 


FOR SALE: | have a perfect mint Army 
manual for a 390 receiver best offer to H. 
Felder 301-320-3028 
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COLLINS S-LINE & DRAKE R4 SERIES 
iinet A al 


Also Available For Yaesu FT-101 
Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be 
assigned to your favorite frequencies, or bands. All tuning 
can be done using the VFO 1000. Tuning steps are 10HZz, 
100Hz, 1KHz, and 5KHz. Easy installation on both receiv- 
ers. Simply plug the interface into the receiver and connect 
the cable. The LCD display is blue backlit with white char- 
acters. There are no receiver modifications required. 
Everything is included for Plug-N-Play. 

More Info & Order At kk4pk.com « $250.00 + $10 S/H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 


Complete 
Digital Controll 
Provides 

| Highest 
| Relay And 
Stability 


FOR SALE: Hallicrafters S-77A with spare 
tube set and manual, $60. Allied AX-190 
ham band receiver, $60. Datong audio 
and notch filter model FL2, $100. Bencher 
paddle key model BY2, $65. Other items 
for sale, power meters, 2 meter amp. 
VHF-UHF handhelds, scanners. Call for 
info. Ed Fluehe, WA7DAX, 864 Arrow St, 
Tooele, UT 84074, 801-598-9217 


FOR SALE: EF Johnson Desk Kilowatt 
Amplifier, complete, $2,500 OBO. Will 
entertain trades. Pick up required. 
Howard, KK6OB, 209-296-1636 


FOR SALE: The Radio Handbook by Bill 
Orr, W6SAI. Classic 1959 edition 797 
pages, excellent condition. $35 postpaid. 
Dennis, WB9EMD, 970-249-4099 
dwotrans @bresnan.net 
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FOR SALE: Tektronix 475 O’Scope, dual 
channel, 200 MHz BW. Good condition. 
Email Ralph, W5UF, ralfowler @att.net, 
985-259-0459. $100 


FOR SALE: Gates BC1-G broadcast 
transmitter modified with solid state power 
supply, 6146s driving two 833s 
modulating two 4-400s. VG condition. 
Also Hallicrafters receivers S-38, S-38A, 
S-38C, S-38D, S-38E, S-53A, SX-43, SX- 
96 and SX-100. Serious inquiries only 
please. For more information email Dave 
Miller at k7alr@tctwest.net 


FOR SALE: Hallicrafters S-77A with spare 
tube set and manual, $60. Allied AX-190 
ham band receiver, $60. Datong audio 
and notch filter model FL2, $100. Bencher 
paddle key model BY2, $65. Other items 
for sale, power meters, 2 meter amp. 
VHF-UHF handhelds, scanners. Call for 
info. Ed Fluehe, WA7DAX, 864 Arrow St, 
Tooele, UT 84074, 801-598-9217 


FOR SALE: Hallicrafters S-20R Sky 
Champion receiver, $50. Ed Fluehe, 
WA7DAX, 864 Arrow St, Tooele, UT 84074, 
801-598-9217 


FOR SALE: Teledyne Systems Corp. R- 
390A/URR General Coverage Receiver, 
Contract Number 35064-PC-62, Serial 
#3519. 110/230VAC, 48-62 cycles, 220 
W. Good working condition. $699 plus 
standard shipping and handling will ship 
worldwide. Contact Jacki by email at 
jackitroy734@comcast.net or call 734- 
961-7915 


FOR SALE: Swan 500C parts rig, $40. Ed 
Fluehe, WA7DAX, 864 Arrow St, Tooele, 
UT 84074, 801-598-9217 


FOR SALE: Central Electronics CE-20A 
and VFO, $50. Tom Berry, W5LTR, 773- 
559-6137 


FOR SALE Collins-Made R-390A 
Receiver, Serial #69, $800. Blase, 
w7isj@juno.com, 520-886-3087 


for the Radio Amateur 


This book has everything you need to 
know about the art and science of 
as thermatron design and construction. 
ie ete It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 


and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and eT of thermatron design 
and construction. It is 287, 8.5 x pages, Flvincy with 
hundreds of photos, schematics, lie ‘ams, charts, and 

formulas. Grayson Evans, TA2ZGE/K}7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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FOR SALE: BC-610-I with 614-E Speech 
Amplifier, 939-B Antenna Tuner, All Coils, 
Working nicely, Pick Up only in Veneta, 
near Eugene OR. $1,100. Robert, 
WB6VMI, jrburger1 @gmail.com, 541- 
935-6051 


FOR SALE: Yaesu FT767GxX transceiver 
with original box from original owner. 
Includes 2 meter module, hand mic, MDI 
desk mic and manual $450. Ed Fluehe, 
WA7DAX, 864 Arrow St, Tooele, UT 84074, 
801-598-9217 


FOR SALE: Collins HF 380 Ser# 1317 Rev 
T, Just updated over $1000.00 by KEARU 
radio, extra filters,_LPF board, Noise 
blanker, TCXO, plus stock boards 105 
PEP. Good condition, not show room. 
Desk mike and mobile mike available. 
$3500.00 pictures ok. Can pick up at the 
Northern Nevada swap Meet June 6.. 
Web Site info: N7RCA.info, Brad Hollander 


FOR SALE: Collins KWM 380 Ser# 265 
Rev J updated and alignment by KEARU 
radio full power Good condition, not show 
room. Desk Mike and mobile mike 
available. $2900.00 picture ok. Can pick 
up at the Northern Nevada swap Meet 
June 6 Web Site info N7RCA.info. Brad 
Hollander 


FOR SALE: Mis Collins S Line Equipment 
and parts, Pictures available. Station 
control $150. Can pick up at the Northern 
Nevada swap Meet June 6: Web Site info 
N7RCA.info. Brad Hollander 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3500.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: WS19 set, power supply cable, 
control box, some acc. $450 + shipping. 
Steve Bartkowski, 708-863-3090 
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FOR SALE: Hallicrafters SX-42, $300. 
Drake TR-4C, $350. All good condition. 
Joe Whisnant, W4RIQ, 1233 Newcastle 
Way, Maryville, TN 37803 865-977-9024 


FOR SALE: Collins 75S-1 with CW filter, 
3281 with standard crystals and 10 Meter 
crystals and 30 Meter crystal, 516F-2 power 
supply, and 312B-4 station control 
console with manuals. Details and 
pictures available. Mike, KOCCM @arrl.net 


FOR SALE: Scott Radio Laboratories 
SLRM WWII receiver with shock mount 
base. Restored and operational with 
original owner’s manual. $250 plus 
shipping. Mike, KOCCM @arrl.net 


FOR SALE: Bendix ATD Transmitter; with 
all accessories: Dynamotor, Control 
Boxes, Antenna Tuner and plugs. All in 
like-new condition, out of the crate. In 2 
cartons; TX weighs 80+ pounds. Will pack 
and ship, or you pick up in Northern New 
Jersey. Email for photos. $450. Ken 
Kinderman, W2EWL, 217-721-6044 
scr274@ gmail.com 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE/TRADE: Manuals (original) for 
most Johnson, WRL, RME, Harvey-Wells, 
Gonset, Hammarlund, National, ElCO, 
Hallicrafters, Collins, Heathkit, Knight- 
Kit, Drake, Elmac, Morrow, B&W, Clegg, 
Swan, Lafayette. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536 


FOR SALE: NOS $2 each/ $250 dozen: 
0Z4, 6C4, 12AT7, 12AT7, 6AU6. James 
Lopaz 5467 S 975 E Ogden, UT 84405 
602-373-4002 


FOR SALE: Vintage parts, tubes, 
equipment, for sale on Ebay. Search for 
seller radioworld-online. Carl Blomstran, 
carlblomstran@yahoo.com, 281-660- 
4571 ; 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted S$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 
Ha 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltmeter) ...........ccscseseee $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter .............ccccccssseceresesees 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back _. 
guarantee. HiecticiRadio Stare wi etered Inrush Tiniter 

790-924-0171 Models AB-1M, AB-300M 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3fnz @ verizon.net 


FOR SALE: NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 
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FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: BC-610-l, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 837% St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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Richard Este 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. TS Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


@ 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


SERVICE FOR SALE: R8390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hitp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 


BZ elang, Code E 


32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 12,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


SERVICE FOR SALE: Authorized repairs 


| First Licensed and sales of all types of amateur radio, 

communications, and test equipment. 
Before 1991 ? Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 


3,000 items in inventory and carry all types 
of communications parts. 


AGCGESSORIES@FORs SALES spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


Licensed today? service For sale: | build hot-rod 


receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 


Then you should join these AF-67. Chuck Felton, KDOZS, Cheyenne 


ie Sp : Wyoming, 307-634-5858, 
7 Sar pg INFO -see www.navy-radio.com for photos 
To Join or Renew visit: and info on Navy radio gear. Nick, KANYW, 


navy.radio @ gmail.com 
SERVICE FOR SALE: SMO and module 


www.gcwa.org/join-renew.php 


For more information contact repair for KWT-6, URC-32 andother Collins 
m cwa.or radios. Jim Whartenby, 
a gm@q g antqradio @sbcglobal.net, 501-282-2991 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 
annual Rochester Meet 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


— Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


¢ Maintains unique 
radio-TV museum 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, N3WM, n3wm @ yahoo.com 
410-790-6072 


WANTED: B&W 5100B transmitter and 
51SB SSB Generator. Howard, WA7PDN, 
406-656-4855 5:00 to 9:00 PM MDT, I'll 


pay shipping. 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by WBS. 4.4.3 nedeteee: $22.00 
Or on the Internet: 
www.ERmag.com 
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WANTED: RCA SSB R3 diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
zarco @sonic.net 


WANTED: Tung-Sol “Tips” magazine, 
issue #13, need original or a good copy. 
570-341-5012, ask for Craig 


WANTED: ZM-16 Decade Box. Dean, 612- 
869-9264 


WANTED: Johnson Cat. No. 250-40 
Speech Amplifier/Screen Modulator for 
the “Adventurer” Transmitter. Dale, 
W8SHR, 330-898-8215 


WANTED: ARC-5 transmitter racks MT 
69, 71, 73). 75. -Stevemen2vn. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Capacitor 4MFD@1000VDC. 
Similar to GE#28F738. For Harris RF- 
301. Corky W6ORS, 270 Kapualani, Hilo 
HI 96720. CEK270A @CS.COM 808-959- 
3888 


WANTED: Summer and Winter 1933 Flying 
Horse Callbook. Immediate CA$H 
Reward. Pete The Greek/ NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: T-17 mic, must have good 
carbon element, cord, and plug CBA. Jim, 
W8FDV, 900 N San Marcos DR #77, 
Apache Junction AZ, 85120 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 
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Hammond Modulation Transformers 


PUT RTE CT ET 


Don’t wait too long to get one of these 
new transformers, less than 20 remain in 
stock. Once they are sold, they will be gone. 

Electric Radio is offering a limited run of 


a 


WWW.ERmag.com 720-924-0171 


genuine high-quality Hammond modula- 
tion transformers that are all-new produc- 
tion and are great way to solve a big problem 
with plate modulated AM transmitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 


$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WANTED: Hallicrafters SX-99 in mint or 
near-mint condition. Ron Henderson, 
K3NFS, 724-736-4464 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZlA, 716-374-5285 


YEN YS 


SBPD'SZ 


e World Class 


* Your Resource for * * Collins Radio * * 
(-—~S 


Collins Collectors Association 
SY SY 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Comesee what the excitement is about 


iz=~N 
ZY 
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WANTED: Meter for Western Electric tube 
tester model KS-5727-L1. Walter, 718- 
456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison@embarqmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


Series 1 + Disk 1 
RL. Drake Co. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com | 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


titles are shipped free. 


Electric Radio #312 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


COLI SEISAVNIM 2 a. 0 ooo casexsccdteuetdeccesseeettoesees 4 hours, $89.95 
Collins 75S-3 and 32S-3...........cccscececseees 2 hours, $89.95 
Otis ORT ee. OE oc ce 1 hour, $39.95 
RSeCT EEE TA SSO C= Libr oas. sd sade cecbdec custevesscovcsatecceetes 1 hour, $39.95 
LOLIATISTIOW Sa sence Rit eccesssvesocones 2 hours, $39.95 
MOEN ETN SN a cee cose doce ccc sh ttnesotestageotsses 2 hours, $89.95 
CROPS = DOA Bee Soccncsdicccckascvscsccsarcs cape 7 hours, $109.95 
Collins R-390A Addendumn.................06 2 hours, $49.95 
Hammarlund SP-600JX....................0000 4 hours, $89.95 


| Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @ aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian 
Harris, WA5UEK, 214-763-5977 
cosmophone @ yahoo.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WASCEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 
Transmitter. Bob Mattson, W2AMI, 16 Carly 
Dr, Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 
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WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


May 2015 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Litthe Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: Lafayette HE-25 Voyager 
Transmitter-any condition. Bob, NV1X, 
802-879-7235, bobzimmer@msn.com 
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WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10 original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910, 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


WANTED: Allied Radio Knight KG-664 0O- 
400V power supply in VG condition. Send 
price and photos to 
daveishmael @cox.net Thank you, Dave, 
WA6VVL 


WANTED: Information from owners of 
Aircraft Radio Corp. DV-10, DV-11 
Dynaverters, or the PP-2792/ARN-30D, 
which are solid state replacements for 
command receiver dynamotors, for 
possible ER article. | would also be 
interested in similar replacements for 
other equipment. Please email me at 
wa2ejt59 @stny.rr.com, or telephone 
before 8:30 PM Eastern Time at 607-754- 
2848, leave message and | will return 
your call. Thank you! Joe Long, WA2EJT 


— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch. html 

e Single Issues: $4.00 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
e Fora postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (Ai thru A-4): 43 pages-------------------- $15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. -------------------------------------------------- 22-2 22-2222 nnn nn nnn anna nn nn nnn nn nn nn nance nneee $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. --------------------$19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full ColOr.---------------------------0------ nnn nnn nnn nnn nnnnnnnn $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------------- 22 nnn nnn nn nnn nnn nn nn nnn cence nnn nnn nnnnnnnnnnnnnnnmnnmannns $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good PhOtOS. ---------------------—— 
aenenn enna nnn nn enna EE $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ........-..:eeeeeeees 
ee go nah Seccavdsie oth ined eiee,cc soe Gy LMU RE OUUNUR suteia cae Uae Urea a BP tata $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ------------------------------0--0nenmo nnn neon $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INforMative.------------------------------n nnn nnn n nnn nnn nn nnn nnn $26.95-10% = $24.25 


NEW! shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 


Ath edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. It includes 
many hard-to-find details about European equipment. -------------------0n-nnnn-nnn= $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 Pages. ----------------------=-n---e=— $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
Bnd Poresr mentioning radio. COMMUNICATIONS OF TNE \CAY. m= meen anna n= — nso S men na ooo sane mone earn $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Neen en ee aaa letalalalatatataialaiaiaiaiaiala $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Important Announcement: 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, has unfortunately not been able to respond to 
requests for parts and support of the popular Central Electronics product 
line due to other commitments with his regular work schedule. Please 
watch this page for upcoming announcements, Nick definitely intends 
to resume support of CE gear, so please stand by! 

Until Nick is able to resume his CE support, please visit his web page 
because it’s full of excellent information and tips on Central Electronics 
equipment that you can’t find elsewhere, see http:// 
www.tusaconsulting.com/ce.html. 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 


ine) 
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Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 

Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 

Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


i $22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO. 
80421-0242 


Address Service Requested PERIODICAL 
5/15 


WS9ADJ 01/16 
James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 
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Goo Oohrmn Monaural 


ClIiassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 


Faeaasre Chae CWIIveseresr7yce| 
Pee 4 Tha CWINFK St Ss 382 


sec<ce our user reviews at: 


= Fiaarr. rae t 
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